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The progress of meteorology and a more systematized method 
of observation having developed new views in respect to the 
nature and origin of Storms, the subject has, during the last 
ten or dozen years, been one of continual discussion and much 
controversy. This work has been written to give, in brief, the 
history of the development of the Law of Storms, — ^to contrast 
the old "circular," with the later "spiral," thecwry, — ^and to show 
to what extent the old practical rules for storm-sailing require 
modification. 



W. H. R. 



157, Leadenhall Street, 
London, ifay, 1876. 



THE 



LAW OF STORMS 



CONSIDERED PRACTICALLY. 
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Hurricane, Typlioon, and Oyolone* are but different names for 
the same natural phenomenon — a fierce tempest of wind and rain, with 
thunder and lightning, accompanied by a heayy cross sea, and marked 
by a very low barometer. The wind m such storms does not blow in 
straight lines, but, according to the popular idea, it has a horizontal 
rotation, as if on an axis ; the centre of the storm is a caln^ with the 
sea still rough, but the sun shining by day or the stars by ni^ht ; 
immediately around this central calm area is the dark bank of doud 
where the hurricane is blowing with its greatest strength ; and a ship 
that has entered the calm with one wind kaves it with another blowing 
from an opposite, or nearly opposite, direction, indicatinff that whjile 
there is a movement of horizontal rotation, the storm-neld is also 
subjected to a movement of translation. 

Such tempests are espedally characteriatic of, tiboi^gU not confined 
to, the tropical regions ; they very frequentiiy invade extra^tropieal 
regions, and even occasionally originate in the latter ; theijr are sul^ect 
to laws, as are all physical phenomena ; and as it is of vital importance 
that a ship should not be navigated into or through the stormnfield, 
whidi tradition and experience have alike pronounced to be disastioud, 
practical rules have been deduced from the Law of Storms^ by the aid of 
which the seaman may avoid the danger, or escape fi:om it when he 
happens to be caught mere. 



* The term Hnrricane comes through the Spamsh hiiracan^ which is said to be derived from 
a West Indian native word, imitative of nuhing wind, Ty-foong is a Chinese word indicating 
9k great or mighty wind. Cyclone, as applied to the revolving gales of Indian seas, is said to 
liave first been used by Piddington in his exghttmlh xsemoir on storms, which w^-^^aan^ vcs. 
J^ur. Amtic 8oc, of Bengal^ vol. xviii. 



The fitentnre niating to md bearing on stonns and borricuies is 
TohmnDOTH. In 1865, Mr. Asdve Poet^ of Havmna. wbo has himsdf 
denrfAfA much time and attention to meteorolo^. pobHshed a catadogne 
of 1.00^ works, tracts, memoirs, reports, and papers — ^with a list of 
upwards of 500 amhors and writefs— all treating directhr or indirectly 
€fn hmricanes and crdonic stonns, tropical and extra-tropicaL Many 
of these prodnetions dale as far back as the 16th and 17th centories ; 
bot, as a mle, the writers of that period, thoogfa familiar with the 
hmricanes of die West and East Indies, and the n^hoons of the China 
•Sea, were not adepts in even the crude meteorological science of the 
day : they conjectiired mnch, while, on the other hand, they have giyen 
most graphic and aocorate descriptions of the storms to the penis of 
ndnch thej were, as seamen, exposed, and to the destmctiye effects of 
which th^ were CTe-witn ococs : of tibe yeerin^ of the wind through 
seyend pcmtts of tne compass, and of its mo£ of yeering they say 
little or nothing, though they were not unacquainted with die Aict that 
the wind changed from one quarter to its opposite, after an interval of 
calnL Later on there were more skilful observers^ who made some 
shrewd guesses at truth while speculating on the phenomena that had 
fallen imder their notice. But it is only since thie commencement of 
the 19th century that anything appraximaimff to correct ideas of the 
tremendous tropical hurricane has been worked out ; the physical aspect, 
character and course of such storms attempted to be defined; and their 
seasons and range, within certam limits, ascertained. 

It is probable that since 1865 until now, Posy's catalogue has been 
augmented by not less than 300 additional works, memoirs, and papers, 
for meteorology has come to be a science of note, and the number of 
obsenrers and enquirers in the field has largely increased. Surely, then, 
with such a mass of literat ur e on a special department of the science of 
meteorology, the Law of StortM must now, for all essential purposes, be 
well understood, and die practical rules deduced from that kw well 
collated and known^ for on the accuracy of such knowledge and the 
readiness with whicn it can be applied depends the safety of life and 
property where ships are so constandy and in such numbers nayigating 
the hurricane regions. It is proposed in these pages to show that the 
law of storms requires reconsiaeration, and a more thorough and critical 
examination of all the details on which it rests ; — to show, in fact, that 
there are doubts as to its being as well known as it was thought to be, 
and this arising perhaps from an imperfect collating of facts , — ^perhaps 
from a too hasiy generalization in respect to the facts^ — or again from 
an erroneous conclusion that the physicsd characteristics of all hurricanes 
are identicaL It may be as wel^ therefore, to commence by briefly 
tracing the history of die inyestigation of the law of stohns ; then, to 
note the progress of the development of that law in the past; at the 
^jMm time bringing together the whole of the practical roles that have 
^^Hk? been hid aown as applicable to nayigation for the ayoidance of 
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the inner and most destructive part of the storm-field ; and finally, to 
draw attention to the new views on hurricanes, as resulting &om certain 
observations lately, but carefully, made in India, Mauritius, and Reunion, 
which have caused notable meteorologists to doubt the rotatory direction 
of these storm-winds, at least in the sense until now supposed, — ^and to 
dispute the strict accuracy of the so-called law of storms, together with 
some of the practical rules appertaining thereto, as propounded by many 
eminent men of science and writers during the last thirty or forty 
years, and whose opinions still carry great weight 

History. — Columbus discovered America in 1492, and shortly after- 
wards Spanish writers describe the West Indian hurricane ; amongst the 
earliest of these writers was Febnandez de Oviedo, who, in his Historia 
general y Natural de las Indias y Tierra Firme de la Mar Oceano^ gives 
an account of the Santo Domingo hurricanes of 1508 (Aug. 3) and 
1509. Taking the storm of 1508, which lasted 24 hours, he notes the 
destruction of houses, the loss of life, and also the immense havoc done 
in different parts of the island ; he remarks that the wind commenced 
at North, driving ships from their moorings, and subsequently changed 
suddenly to an opposite quarter, blowing then from the South as violently 
and wim as much fury as before from the North. The Indians distin- 
guished these excessively tempestuous storms as huracanes. 

WiLUAM Dampisb, an English navigator and companion of some of 
the old buccaneers, was an intelligent observer and careful narrator of 
aU he saw. He briefly describes the incidents and phenomena of the 
typhoon in the China Seas with an accuracy scarcely to be surpassed : — 

" Tuffoons are a particular kind of violent Storms, blowing on the 
Coast of Tonquin, and the neighbouring Coasts in the Months of July^ 
August, and September. They commonly happen near the full or change 
of tihe Moon, and are usually preceded by very fair weather, small Winds 
and a clear Skv. Those small Winds vere from the common Trade of 
that time of the year, which is here at S.W. and shuffles about to the 
N. and N.E. Before the Storm comes there appears a boding Cloud in 
the N.E. which is very black near the Horizon, but towards the upper 
edge it looks of a dark Copper colour, and higher still it is brighter, and 
afterwards it fades to a whitish glaring colour, at the very edge of the 
Cloud. This Cloud appears very amazing and ghastly, and is sometimes 
seen 12 Hours before the Storm comes. When that Cloud begins to 
move apace, you may expect the Wind presently. It comes on fierce, 
"and blows very violent at N.E. 12 Hours more or less. It is also 
commonly accompanied with terrible claps of Thunder, large and 
frequent flashes of Lightning, and excessive hard Bain. When the 
Wind begins to abate it dies away suddenly, and falling flat calm, it 
continues so an hour, more or less : then the wind comes about to the 
S.W. and it blows and rains as fierce from theuQC, as it did before at 
N.E. and as long." (W. Dai«pibb*s " Voyages and Descriptions.^^ 
VoL XL p. 36.) 
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Dampieb^ being at St. John's Island* in July, 1687^ encountered one 
of these tempests, and the following is his graphic account of what 
occurred : — 

^^It was now the time of the Tear for the S.W. Monsoon, but the 
Wind had been whi£9ing about from one part of the Compass to another 
for two or three Days, and sometimes it would be quite calm. This 
caused us to put to Sea, that we might have Sea-room at least ; for such 
flattering Weather is commonly the forerunner of a Tempest. 

*^ Accordingly we weighed Anchor, and set out; yet we had very 
little Wind all the next Night But the Day ensuing, which was the 
4th Day of Juhy about Four a-Clock in the Afternoon, the Wind came 
to the N.E. and &eshned upon us, and the Sky looked very black in that 
quarter, and the black Clouds began to rise apace and moved towards 
us ; haying hung all the Morning in the Horizon. This made us take 
in our Top-sails, and the Wind still increasing, about Nine a-Clock 
we rift our Main-sail and Fore-sail; at Ten we furl'd our Fore-sail, 
keeping under a Main-sail and Mizen. At Eleven a-Olock we furFd 
our Main-saQ, and ballasted our Mizen ; at which time it began to rain, 
and by Twelve a-Clock at Night it blew exceeding hard, and the Rain 
poured down as through a Sieve. It thundered and lightned pro- 
digiously, and the Sea seemed all of a Fire about us ; for every Sea 
that broke sparkled like Lightning. The violent Wind raised the Sea 
presently to a great heighth, and it ran very short, and began to break 
in on our Deck. One Sea struck away the Bails of our Head, and 
our Sheet- Anchor, which was stowed wim one Flook or bending of the 
Iron over the Ships Gunnal, and lasht very well down to the Side, was 
violently washt ofl*, and had like to have struck a hole in our Bow, as it 
hy beating against it. Then we were forced to put right before the 
Wind to stow our Anchor again ; which we did with much ado ; but 
afterwards we duarst not adventure to bring our Ship to the Wind again, 
for fear of foimdring, for the turning the Ship either to or fro from the 
Wind is dang^ous in such violent Storms. The Fierceness of the 
Weather continued tiU Four a-Clock that Morning ; in which time we 
did cut away two Canoas that were towing astern. 

^^ After Four a-Clock the Thunder and the Bain abated, and then we 
saw a Corpus Sant at our Maintop-mast Head, on the very Top of the 
Truck of the Spindle. This sight rejoiced our M^i exceedingly ; for 
the height of the Storm is commonly^ over when the Corpus Sant is seen 
aloft ; but when they are seen lying on the Deck, it is generally accounted 
a bad Sign. * * * * 

^^ We continued scudding right before Wind and Sea from Two till 
Seven a-Clock in the Morning, and then the Wind being much abated, 
we set our Mizen again, and brought our Ship to the Wind, and lay 
under a Mizen till Eleven. Then it feU flat calm, and it continued so 
for about two Hours : but the Sky looked very black and rueftd, 

* Ohangenm Island, S.W. of the entrance to Canton River. 
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espeo&allj in the S.W. and the Sea tossed us about like an Egg-shell, 
for want of Wind. About One a-Clock in the Afternoon the Wind 
sprunj^ up at S. W. out of the Quarter &om whence we did expect it : 
therefore we presently brailed up our. Mizen ; and wore our Ship : 
But we had no sooner, put our Ship before the Wind, but it blew a Storm 
again, and rain'd very Wd, ikough not so violently as the Night before ; 
but the Wind was altogether as boisterous, and so continued till Ten or 
Eleven a-Clock at Ni^ht. All which time we scuded and run before 
the Wind very swift, though only with our bare Poles, that is, without 
any Sail abroad* Afterwards the Wind died away by degrees, and 
before Day we had but little Wind, and fine clear Weather. 

^^ I was never in such a violent Storm in all my Life ; so said all the 
Company." 

It would seem probable that the old voyager was fated, to experience 
another storm at the change of the next monsoon — which, if not alto- 
gether of fuU typhoon-force, waa very cyclonic in its changes ; he was 
men at an anchorage at one of the Bashees ; — " We had yet the Winds 
at S.W. and ^S. W. mostly fair Weather. In October we did expect the . 
Winds to shift to the N.E. and therefore we provided to sail (as ^oon as 
the eastern Monsoon was settled) to cruize on of Manila. Accordingly 
we provided a Stock of Provisions. ♦ ♦ # ♦ 

^' About the 24th Day of September the Winds shifted about to the East, 
and from thence to the N.E. fine &ir Weather. The 25th it came at N. 
and began to grow fresh, and the Sky began to be clouded, and the Wind 
fireshned on us. 

"At Twelve a-Clock at Night it blew a very fierce Storm. We were 
then riding with our best Bower i^Head ; and though our Yards and 
Top-masts were down, yet we drove. This obliged us to let go our 
Sheet-anchor, veering out a good Scope of Cable, which stopt us till - 
Ten or Eleven i^Clock the next Day. Then the Wind came on so fierce, 
that she drove again, with both Anchors a-head. The Wind was now 
at N. by W. and we kept driving till Three or Four a-Clock in the 
Afternoon : And it was well for us that there were no Islands, Rocks or 
Sands in our way, for if there had, we must have been driven upon 
them. We used our utmost Endeavours to stop here, being loth to go 
to Sea, because we had six of our Men ashore, who could not get off 
now. At last we were driven out into deep Water, and then it was in 
vain to wait any longer : Therefore we hove in our Sheet-Cable, and 
ffot up our Sheet- Anchor, and cut away our best Bower, ^for to have 
heav'd her up then would have gone near to have foundrea us) and so 
put to Sea. We had very violent Weather the Night ensuing, with 
very hard Rain, and we were forced to scud with our bare Poles till 
Three i^Clods in the Morning. Then the Wind slacken'd, and we 
brought our Ship to under a Mizen, and lay with our Head to the 
Westward. Hie 27th Day the Wind abated much, but it rained very 
hard all' Day, and the Ni^ht ensuing. The 28th Day the Wind oame 
about to tbe^ N.E. and it cleared up, aiid blew a hacd Q;»]ls6^\ss^'^^^^«ii^ 
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not there^ for it shifted about to the eastward, thence to the S.E. then 
to the South, and at last settled at S.W. and then we had a moderate 
Ghtle and fiur Weather. 

*^ It was the 29th Day when the Wind came to the 8.W. Then we 
made all the Sail we could for the Island again. The 30th Day we had 
the Wind at West, and saw the Islands. ♦ ♦ * * 55iis 
last Storm put our Men quite out of heart : for although it was not 
altogether so fierce as that which we were in on the Coast of ChinUy 
which was still fresh in Memory, yet it wrought more powerfully, and 
frighted them from their Design of cruizing before Manila^ fearing 
another Storm there." (See Dampibr's ''New Voyage Bound the 
WorW Chap. XV. p. 413—416, also p. 437—439 : ed. 1697.) 

It may not be amiss' to notice that Dampieb gives an excellent account 
of the Monsoons of the Malabar and Coromandel coasts, of the period 
of change of those winds, and of the storms then prevalent ; it is also 
not improbable that he encountered a cyclone, May 1688, between the 
Nicobars and Sumatra. Though he never experienced a hurricane 
during his stay among the West Indian islands, he describes one, from 
hearsay ; how " the wind came on very fierce at N.E. and veering about 
to N. and N.W. settled there, bringing with it very violent Bains ; " 
how it subsequently "fell flat calm, and the Eain ceased;" how, during 
the calm, the men went down to the ships and found them high and dry, 
and how they made haste back " because the Wind began to blow hard 
at S.W., and it blew so violently before they recover'd the House, that 
the Boughs of the Trees whipt tnem sufficiently before they got thither; 
and it rained as hard as before;" that "when the N.£. Gust raged, the 
Sea ebb'd so prodigiously, or else was driven ofi* the shore by the violence 
of the Wind so far, that some Ships riding in the Harbour in 3 or 
4 fathom Water, were a-ground, and lay so till the S.W. Gust came, 
and then the Sea came rowling in again with such prodigious fiiry, that 
it not only set them a-float, but dash'd many of fiiem on the shore." 
The narrative relates to Muskito cove, St. John's harbour, Antigua, 
in August, 1681 ; and he informs us that the island sudered as well as 
the ships, houses being blown down and trees uprooted, so that all looked 
like winter; "neither did the fury of this Storm light only here, for 
Nevis and St Christophers had their shares also ; but Mountsurat felt 
little of it." He does not forget to mention that these violent storms 
rage " chiefly among the Carnbee Islands, though by Eelation Jamaica 
is annoyed by them," and that " they are expected in July, August^ or 
September.^^ After giving a long account of the Northers and the 
Souths of the Gxilf of Mexico and Carribean Sea, he concludes as 
follows : — " the Clouds that precede a Hurricane are different from the 
North Banks, in this, that whereas the Clouds preceding^ Norths are 
uniform and regular ; of an exact blackness even from the Horizon to 
the upper edge of it, and that as streight and even as a Line stretched 
out. On the contrary, the Hurricane-Clouds tower up their Heads, 



OF THE LAW OF STOBMS. 7 

pressing forwards as if they all strove for precedency; yet so linked one 
within another, that all move alike. Besides, the edges of these Clouds 
are guilded with various and aifrighting Colours, the very edge of all 
seems to be of a pale fire colour, neict that of a dull yellow, and nearer 
the Body of the Cloud of a Copper Colour, and the Body of the Cloud 
which is very thick appears extraordinary Black : and altogether it 
looks very terrible and amazing even beyond expression, Tho' I have 
never been in any Hurricane in the West Indies ^ yet I have seen the 
very Image of them in the East. Indies, and the effects have been the 
very same ; and for my part I know no difference between a Hurricane 
among the Carribee Islands in the West Indies, and a Tuffoon on the 
Coast of China in the East Indies, but only the Name : And I am apt 
to believe that both Words have one signification, which is a violent 
Starm.^^ (Dampier's Voyages and Descriptions, Vol. IL, part IIL) 

• During the 17th and 18th centuries descriptions of the West Indian 
hiimcaneB become numeroos : the writers are chiefly English,^ Spanish, 
and French ; and in various " dissertations on winds, " theories of the 
winds," and " causes of hurricanes,'* appear many " new hypotheses," — 
such as the effect of lunar, magnetic or electric influence, &c. The veering 
of the wind in a hurricane came, however, to be a recognised fact. A 
Capt. Langford has a paper in the Philosophical Transactions, 1698, 
on West Indian hurricanes and their prognostics, in which he repeatedly 
refers to theni as "whirlwinds," states how the winds veer, but evidently 
misapprehended their pi'ogression ; and Sir Gilbert Blani:, describing 
(Edinburgh PhiL Trans. 1788) the Barbados hurricane of Oct 10, 
1780, observes that " the wind blew all round the compass, a circum- 
stance which distinguishes the hurricane from all other gales within the 
tropics." 

We now arrive at the 19th century, prior to which it cannot be said 
that there was any investigation (properly so to speak) into the physical 
character of these tropical storms, nor any generalization of facts. 

In 1801 Colonel James Capper published his Observations on Winds 
and' Monsoons, m which work, speaking of the "tremendous gales or 
rather hurricanes " that blow, after the change of the monsoons, on the 
Malabar and Coromandel coasts and in the Bay of Bengal, he states 
that " all the circumstances properly considered, clearly manifest the 
nature of these winds, or rather positively prove them to be whirlwinds ;" 
he indicates their probable size, their localities, and their seasons, 
referring at the same time. to the hurricane season at Mauritius and the 
West Indies. But what is more significant than all he indistinctly sees 
that his investigations might have a practical application ; — " It would 
not perhaps be a matter of great difficulty to ascertain the situation of 
a ship in a whiriwind by observing the strength and changes of the wind. 
If the changes are sudden and the wind violent, in all probability the 
ship must be near the centre or vortex of the whirlwind ; whereas, if 
the wind blows a great length of time from the aaxci^ ^yd^*^ ^jc^Siofc 
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changes are mdual, it may be reasonably supposed the ship is near the 
extremity of it." 

HoBSBUBGHy so woD known to seamen by his " Directory ^^ published, 
in 1805, Memoirs comprising the Navigation to and from China by the 
China Sea^ in whioh he gives a long account of the l^-foongs ; he speaks 
of their " rotary " motion, describes the veering of the wind according 
to their direction, notes the characteristics of their approach, and advises 
the navigator how to manceuvre when overtaken in such storms. 

BoMMB in his Tableau dee Vents, published in 1806, describes the 
hurricanes and whirlwinds of the W est Indies and Mexico, the tempests 
of the Mozambique Channel and the Bav of Bengal, and the Tyioons 
of China, &o. ; he notes the veering of the wind, and the whirlwinds 
(tourbmona) of those regions, with their charaoteristic high sea, doudy 
sky, and heavy ram. 

Professor Fabbab, of Cambridge Universiiy, U. S., when describing 
the storm that passed over Boston on Sept 23, 1815, though unaUS 
^^ to find the centre, or limits of this tempest," estimates it at abooft 
200 miles in diameter ; remarks that ^^ it was very violent at plaoot 
separated by a considerable interval from each other, while the inter- 
mediate region suffered much less ;" and comes to the conclusion that it 
was " a moving vortex and not the rushing forward of the great body 
of the atmosphere." 

About this period every storm of greater violence than usual had its 
historian, and speculations on the cause and physical character of the 
phenomena were as conflicting as numerous. There were writers on tibe 
subject in England, France, Germany and the United States: some 
describe, with considerable accuracy, the prognostics of hurricanes, and 
iheir seasons ; others notice their progression in particular directions ; 
later on, a few infer, like Professor E. Mitohell in his Proximate Cause 
of Certain Winds (1831), that "the phenomena of winds and storms are 
the result of a vortex or gyratory movement * * * in the region 
of the atmosphere where they prevail ;" the great and rapid oscillations 
of tfie barometer during a hurricane had come to be a matter of frequent 
and special remark ; while of theories respecting the origin of these 
tempests, the electrical one, as in the case of tornadoes and waterspoute, 
was most in favour. 

As yet, however, nothing very definite or satisfactory had been done 
towards elucidating the real character of hurricanes. That could only 
be accomplished, as we now fully appreciate, by a close investigation of 
numerous simultaneous observations extending over a wide area: this 
was clearly _perceived by the late William C. Sedfield, a Naval Archi- 
tect in the United States, who published his first paper — Remarks on the 
Prevailing Storms of the Atlantic Coast of the North American States — in 
1831 ; but if report is correct, he had been engaged on the study of the 
subject since 1821 — a period of ten years. The conclusions at which he 
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•niTwl were the prodnot of oontiniione obaemtion oombined witii 
axpenment ; when a hurricane oconred he oolleoted whatever informalion 
was to be obtained reapecting it in its passage along the coast and 
throng the eonntiy, and for vie oceanic area he procured extraots from 
the log-bookfl of ships that bad been involved in it j the mass of facts 
was at first a sonrce of mnoh thought and speoiilation ; eventnaUT, 
having plotted on a chart of large scale the directioQ of the winds 
observed at given positions on the same day and about the same hour — 
in fact, a series of nearly simultaneous observations made lar and wide — 
he adopted a tentative process, and found that by placing on this chart 
a transparency (tracing paper) marked in concentno circles, the majority 
of the wind-arrows (for a given day) were close^ ooinoident with these 
circles (tee Fig. 1) ; trial after 
trial gave the same result, and 
e then became convinced that 
be mass of air constituting the 
urricane faad a rotatory move- 
lent around a central calm, 
he experiment similarly tried 
t another spot for iba following 
ay, and so on for successive 
ays at different spots, showed 
Iso that the storm-field was not 
lationary, but that it moved 
odily forward. It was on the 
Eisis of these empirical inveati- 
atioQS that IIkdiixld an- 
nounced, in 1831, that the 
winds oonstitating a hurricane 
had a rotatory movement {t. e. blowing around a common centre) while 
the storm itself bad a progressive modon ; and this was the founda- 
tion of the " Lav) of Stormg." 

Bxdfield's views are fiilly embodied in a paper, published in 1683, and 
entitled Ob&ervatiom cm. tJie Hurriccmes and Stormt of the- Wett Indies and 
the Coast of the United States, a portion of which it may not be amiss to 
. introduce here : — 

" From a carefiil attention to the progress and phenomena of some of 
the more violent storms which have visited the Western Atlantic, I have 
found that tbey exhibit certain characteristics of great uniformity. Ihia 
i^pears, not only in the terminate course which these storms are found 
to pursue, but in the direction of wind and succession of changes which 
ihey exhibit while they continue in action. The same genwM cbarac- 
tensticB appear also to pertain, in some degree, to many of the more 
common variations and vicissitudes of winds and weather, at least in the 
temperate latitudes. The following points I consider as established : 

'* 1. ^e storms of greatest severity often ori^nate viv *0d» \x.(xv«9i^ 
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latitudes, and, not nnfreqnenilyy to the Eastward of the West India 
Islands ; in the tropical regions they are distinguished by the name of 
hurricanes, 

^^ 2. These storms cover, at the same moment of time^ an extent of 
contiguous surface, the diameter of which may vary, in different storms, 
from 100 to 500 miles, and in some cases they have been much more 
extensive. They act with diminished violence towards the exterior, and 
with increased energy towards the interior, of the space which they 
occupy. 

'' 3. While in the tropical latitudes, or South of the parallel of 30^ N., 
these storms pursue their course, or are drifted by the natural atmospheric 
current of me region towards the West, on a track which inclines 
gradually t6 the Northward, till it approaches the latitude of 30° N. 
In the vicinity of this parallel, their course is changed somewhat abmptty 
to the Northward and Eastward, and the track continues to inoline 

i gradually to the East, towards which point, after leaving the lower 
atitudes, they are found to progress with an accelerated velocity. 

^^ The rate at which these storms are found thus to advance in their 
course, varies in different cases, but may be estimated at from 12 to 
30 miles an hour. The extent to which their course is finally pursued, 
remains unknown : but it is probable that, as they proceed, they become 
gradually extended in their dimensions, and weakened in their acticm, 
till they cease to command any peculiar notice. One of the hurrioimes 
of August, 1830, has been traced in its daily progress, from near the 
Oaribbee Islands to the coast of Florida and the ^ixoUnas, and thence 
to the banks of Newfoundland, a distance of more than 3,000 miles, 
which was passed over by the storm in about six days. The duration 
of the most violent portion of this gale, at the different points over which 
it passed, was about 12 hours, but its entire duration was, in many 
places, more than twice that period. Anothur hurricane which occurred 
in the same month, passed from near the Windward Islands, on a more 
Eastern but similar route, and has also been traced in its daily stages by 
means of the journals and reports of voyages, near 2,500 miles. The 
hurricane of August, 1831, which desolated the Island of Barbadoes on 
the 10th of that month, the daily progress of which has also been 
ascertained, passed in nearly a direct course to the Northern shores of 
the Qnlf of Mexico and New Orleans, where it arrived on the 16th of 
the same month, having passed over a distance of 2,300 statute miles in 
six davs after leaving JBarbadoes. Many cases of like character might 
be adduced. 

^^ 4. The duration of the storm, at any place within its track, depends 
upon its extent and the rate of its progressive velocity, as these circum- 
stances are found to determine the time which is required for the storm 
to pass over any given locality falling within its route. Storms of 
smfdler extent or dimensions are usually found to move from one place 
to another with greater rapidity than larger storms. 

^^ 5. The course thus pursued by the storm, is found to be entirely 
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ind^ndent of the direotion of wind which it may exhibit at the different: 
points over which it passes — the wind in all such storms being found 
to blow after the manner of a whirlwind, around a common centre or 
Tortex, during their entire progress, and in a determinate direction or 
course of rotation, which is from right to left (or in the direction from. 
West to South) horizontallj. The direction of the wind, therefore, for 
the most part, does not coincide with the course of the storm. 

^^6. In the lower latitudes, while drifting to the Westward, the 
direction of the wind at the commencement, or under the most advanced 
portion of these storms, is from a Northern quarter, usually at some 
point from North-east to North-west, and during the latter part of the 
gale, it blows from a Southern quarter of the horizon, at all places where 
the whole effect of the gale is experienced. 

^^ 7. After reaching the more Northern latitudes, and while pursuing 
their course to the Northward and Eastward, these storms commence 
with the wind from an Eastern or Southern quarter, and terminate with 
the wind from a Western quarter, as will appear more distinctly under 
the three following heads, the latter portion of the storm being usually 
attended with broken or clear weather. 

^^ 8. On the outer portion of the track, North of the parallel of 30^ N., 
or within that portion of it which Mo&Jwrthest from the American coast, 
these storms exhibit at their commencement a Southerly wind, which as 
the storm comes over, veers gradually to the Westward, in which quarter 
it ia found to terminate. 

^^ 9. In the same latitudes, but along the central portion of the tra^ck^ 
the first force of the wind is from a point near to South-eastj but after 
blowing for a certain period it changes svddenly^ and usually after a 
short intermission, to a point nearly or directly opposite to that from 
which it has previously been blowing, from whicn opposite quarter it 
blows with equal violence till the storm has passed over, or has abated. 
This sudden change of a South-easterly wind to an opposite direction, 
does not occur towards either margin of the stomCs trackj but only on its 
more central portion, and takes effect in regular progression along this 
central part of the route, from the South-west towards the North-east^ 
in ai;! order of time* which is exactly coincident with the progress of the 
storm in the same direction. It is under this portion of the storm that 
we notice the greatest fall of the barometer, and the mercury usually 
begins to rise a short time previous to the change of wind. In this part 
of the track the storm is known as a South-easter, and is usually attended 
with rain previous to the change of wind, and perhaps for a short time 
after. 

'^ 10. On that portion of the track which is nearest the American 
coast, or which is ftirthest inland if the storm reaches the continent, the 
wind commences from a more Eastern or North-eastern point of the 
horizon, and aftierwards veers more or less gradually, by North, to a 
North-western or Westerly quarter, where it finally terminates. Here 
also the first part of the storm is usually, but not «i^^^^^ ^^esAs^^^^^ 
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nun, and its latter or Western portion with fair weather. The first or 
fool-weather portion of the storm is, on this part of its track, reoognized 
as tL North-easter. 

^^ It shoold be noted, however, that near the latitude of 30^ N., and 
on the shores of Carolina, where the storm enters obliquely upon the 
coast, while its track is rapidly changing from a Norihwiurdly to an 
Eastwardly direction, the wmd on the central track of the storm will 
commence from an Eastern or North-eastern point of the compass, and 
will gradually become South-easterly as the storm approaches its height 

^^ 11. A full Bud just consideration of the facts which have been stated, 
will show condusiyely that the portion of the atmosphere which com- 
poses for the time being the sreat body of the storm, whirls or blows 
as above stated, in a horizontu circuit, around a vertical or somewhat 
inclined axis of rotation which is carried onward with the storm; that 
the course or direction of this circuit of rotation is from riffht to left; 
and that the storm operates nearly in the same manner as a tornado or 
whirlwind of smaller dimensions ; the chief difference being in the more 
diso-like form of the whirling body and the magnitude of the scale of 
operation.* This view of the subject, when fully comprehended, affords 
a satis&ctory solution of the otherwise inexplicable phenomena of storms, 
and will also be found to accord entirely with the fact which appears in 
the above statement, that in the phases or changes which pertain to a 
storm, the wind, on one margin of its track, veers toith the suriy or from 
left to riffht; while under the opposite margin of the same storm it veers 
against the eutiy or from right to left; for this peculiarily i^ecessarily 
attends the progressive action of any whirlwind which operates 
horizontally. 

^^ 12. Owing to the centrifugal action of these rotative storms, the 
barometer, whether in the higher or lower latitudes, always sinks while 
under the first portion or moieiy of the storm on every part of its track, 
excepting, perhaps, its extreme outward margin, and commonly affords 
us the earliest and surest indica^on of the approaching tempest. The 
mercury in the barometer always rises again during the passage of the 
last portion of the gale, and commonly attains the maximum of its 
elevations on the entire departure of the storm. 

'^ The great value of the barometer to navigators is becoming wdl 
understood, and its practical utility might be greatly increased by hotuijr 
entries of md precise height of the mercuriiJ column, in a table pre- 
pared for the purpose, fis movements, unless carefully recorded, often 
escape notice or recollection ; which may easily happen at those times 
when a distinct knowledge of its latest variations might prove to be of. 
the greatest importance. 



* It is to be understood that the diameter of the whirlwind which constitates the storm is 
oommensnzate with the width of the track over which the storm passes. The main bodj of the 
stoxm is supposed to moye in the form of an extensive disc, whirling around its own centre as 
it advanoes m its regular track— -with this difference, that the rotative movement is far more 
rapid in the interior portions of the whirling body, than towards its exterior limits. 
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" In the foregoing statements onr design liu been to designate in a 
smnmary mumer the principal moTements which, in these regions at 
least coiiBtJtnte a stonn ; and we do not attempt to notics the Tariona 
irregnlarities, and sabordinate or incidental movementB uid pheBmneBa 
of me atmosphere with which a storm may ohanoe to be connected, or 
which maj necessarily resnlt &om such violent movemenba in a nnid 
which is so temnous and elastic in its character. It may be remarked in 
general, that the most active or violent storms are nsnally the most 
regnlar and uniform in the development of those charactenstio move- 
ments which we have already described. It is also probable that the 
Tortex or rotative axis of a violent gale or hurricane, oacillatea iu its 
coQTse with considerable rapidity, in a moving circuit of moderate 
extent, near the centre of the hnrricane ; and siuh an eccentric move- 
ment of the vortex may, for aught we know, be essential to the 
continued activity or force of the horricane. Bucfa a movement will 
ftilly account for the violent ^w« or gwti of wind, and the intervening 
btUa or remissions, which are so otiea experienced towards the heart of a 
storm or hnrricane, when in open sea ; but of its existence we have no 
positive evidence. 

" It has been stated, ' that while one vessel has been lying to in a 
heavy gale of wind, another, not more than 30 leagues distant, has at the 
very same time been in another gale eqnally heavy, and lying to with 
the wind in quite an opposite direction.' 

" This statement is obviouslj to be onderstood as applicable to two 
vessels iatling under the two opposite sides or portions of the same 
storm, where the wind in its regnlar circuit of rotation must, of coarse, 
blow firom the opposite quarters of the horizon. We will suppose one 
of the vessels to be at A and the other at B, in the aimexwl figure. 
The storm, in pursuing its 
course from W. towards N., 
will strike the first-mentioned 
vessel in the direction which is 
shown by the wind -arrows at 
the point c, which, if the posi- 
tion be in the temperate lati- 
tudes, Korth of 80°, will be 
from Eastward. Sow, it is 
obvious, that as the storm 
advances in its course North- 
eastward, this vessel, if nearly 
stationary, will intersect the 
body of me gale on the line 
c Ad, As the storm advances, 
the wind must also veer to the 
Northward, as shown by the 
arrows, being at N.£. wheu-thfe 
vessel is brought nnder the point A ; andoeaiftwfiLQWox^'VnxteisA'^'^'^'^ 




Jsl HIBTOAT AND DBYEIiOPMlNT 

storm by its farther progress Eastward, the wind will have further veered 
to the (urection shown at </, which^ with due allowance for the progressive 
motion of the storm, we will set down at N.N.W. The other vessel, as 
is equally obvious, will first take the wind from the Southward, as 
shown at e, in which quarter it will blow, with no great variation, till, 
by the advance of the storm, the ship is brought under the point K 
GAie barometer, which had previously )>een falling, will now commence 
rising, and the wind, veering more Wc^sterly, will, at the departure of the 
storm, be found in the direction shown at /, which, after the allowance 
already referred to, may be stated at W.N. W. Such, substantially, are 
the facts commonly reported by vessels which fall under the lateral por- 
tions of the Atlantic storms ; and it is readily seen that the opposite 
winds which are exhibited on the two different intersections of the 
storm, as above described, will very naturally be mistaken for two 
separate and distinct gales. 

^^ The phases of the wind in these gales are, however, in all cases 
modified more or less by the course or changing position of the vessel 
exposed to its action. For example : a ship on taking the gale, say at 
E.S.E., at the point h on, the figure, and lying to with her head to the 
Northward, may by that means be brought to intersect the storm on ihe 
line At, and at the point i would suddenly be taken aback, with the 
wind, say at N.N.W., as in the case of the Jamaica homeward-bound 
fleet in 1782 ; and the barometer, which reaches its lowest depression 
imder the central portion of the storm, would about this period be found 
to have commenced rising with some de^ee of rapidity. 

^' A further reference to the figure will show that a ship, which may 
be at the point G .during the passage of the gale, would be exposed to a 
heavy swell from the Southward and Westward ; but, being beyond the 
organized limits of the storm, may remain entirely unaffected by the 
violence of the wind, which at the same time may be raging with 
destructive fury at ilie distance of a few leagues. The writer has 
knowledge of many such examples. 

^^ It has been suggested that the ^ port tack is the proper one to lie 
to on, as the wind will then be found to draw afl;' but this will 
frequently prove erroneous, as the wind may draw either way, on either 
tack, according to the position and eourse of the ship, in the storm, and 
the extent and rate of progress of the latter. In the case of the fleet 
which encountered the gale of 1782, it was probably the best course to 
carry sail to the Northward at the very commencement of the gale, and 
as far and as long as possible. By this means the fleet might, perhaps, 
have been drawn as far Northward as the point A on the figure, and the 
change of wind to the Northward and Westward would have been 
rendered more gradual. The chief difficulty and danger is, when the 
direction of the wind, at the first setting in of the gale, is found to be 
nearly at right angles with the known course of tha ston9i» in the region 
where the gale is encountered, and it is then desirable to pursue such 
a course as to avoid, if possible, falling into the heart of the storm. 
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^^ It frequently happens that a storm^ dnring the finst part ^f its 
progress oyer a given point, fails to take effect upon the suifaoe) while 
it exhibits its fall activity at a greater altitade. This commonly happens 
when this portion of the storm arrives from, or has recently blown over 
a more elevated country, or is passing or blowing from the land to the 
sea. On land, the most violent effects are usually felt from those storms 
which enter and blow from the open ocean upon the shores of an island 
or continent. Upon the latter, under such circumstances, thejirst part 
of the gale is usually the most severe, and that coast of an island upon 
which a storm first enters, or blows, also suffers most from the early 
part of the gale ; but its later, or receding part, often acts with tlie 
greatest friry upon the opposite side of the island, which had previously 
derived some degree of shelter from the intermediate elevations and 
other obstacles opposed to the force of the wind, the benefit of which is 
now lost by its counter-direction from the open ocean. Owing to similar 
causes, the force of the storm is sometimes very unequal at different 
places, situated in nearly the same part of its track, and such inequality 
as we have before intimated, necessarily pertains to two places, one of 
which is near the centre and the other towards the margin of the route." 

The remarks are accompanied by the tracks of eleven West Indian 
hurricanes, and he observes further;— 

^^ The dimensions of these storms appear to gradually expand during 
their course. * * * The track of most hurricanes appear to form 
part of an elliptical or parabolic circuit. We are also struck with the 
fact that the vortex of the curve is uniformly found on or near the 30th 
decree of latitude. 

" The typhoons and storms of the China Sea and Eastern coast of 
Asia, appear to be similar in character to the hurricanes of the West 
Indies and the storms of this (American) coast when prevailing in the 
same latitudes. There is reason to believe that the great circuit of wind, 
of which the Trade Winds form an integral part, are nearly uniform in 
all the great oceanic basins ; and that the course of these circuits and of 
the stormy gyrations which they may contain, is in the Southern 
hemisphere, in a counter-direction to those North of the equator, pro- 
ducing a corresponding difference in the general phases of storms and 
winds in the two hemispheres."* 

The Law of Storms as thus developed by Rbdfield was not, however, 
permitted to pass unchallenged; but his chief opponents were his own 
countrymen, and to these it will be necessary to refer in the sequel. 

While Redfield was busy in America there were active enquirers in 
the field of research in Europe, and the first important work published 
on the subject in England was by Lieut. -Col. W. Reid, in 1838, — An 

* Bedfield, although he oever. published a separate work on the law of storms and ita 
applicationj was a frequent contributor to various Magazines and to the Proceedings of the 
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AUempi to detfdap the Laws of Storms by means of FactSy arranged 
aceoraina to Place and Time^ ^c.y — a thirdf edition of whioh appeared 
in 1850. 

As governor of the Bermudas, Go], (afterwards Sir W.) Reid was well 
placed for personal observations and investigation, as the islands lie in 
the track of hurricanes. He not only confirmed Redfield's views — that 
those storms in the northern hemisphere, are vast whirlwinds with a 
progressive motion, revolvii^ by a fixed law, — but, by collecting 
mformation concerning the l&nritius gales, he proved that they revolvB 
in opposite ways on opposite sides of the Equator, thus also corroborating 
what Bn)FlsiiD had already announced as probable. It may be said^ 
without any undervaluing of the labours of others, that most of the 
really usefiu practical rules in storm-sailing are due to Reid, and that he 
never lost sight of the practical application of the subject to navigation. 
Besides reports and papers in various Journals, he published, in 1849, a 
work on the Progress of the Development of the Law of Storms^ and of 
Variable Winds. 

HsNRT PiDDiNQTON, late President of the Calcutta Marine Courts, 
and so well kpown to seamen by the Sailor^ s Horn- Book for the Law 
of Storms J appeared in the field in 1840 : he was a careful observer, and 
an indefatigable collector of facts respecting hurricanes; in addition 
to twenty-four memoirs published in the Jour. Asiatic Soc. of Bengal^ 
he wrote several pamphlets and short papers. He was a follower of 
RsDFiELD and Reid, but was more popular than either, — perhaps from 
collating his material better, and being on the whole more discursive. 

Another observer and writer must not be omitted ; Alexander Thov, 
Surgeon, when stationed with his regiment at Mauritius, gathered the 
materials for an Inquiry into the Nature and Course of Storms in the 
Indian Ocean south of the Equator^ which was published in 1845 ; while 
agreeing, in the main, with Redfield and Rmd on the law of storms, 
and the practical rules laid down by the latter, he entirely difiers from 
FiDDmGTON in his theory. It may, however, be stated that, on the 
whole, the four writers are more practical than theoretical It is 
unnecessary to refer at present to the views of later meteorologists. 

Rbdfdbld undoubtedly arrived at his results by an independent course 
of investigation ; but another was at work at the same time in the same 
direction. Professor H. W. Dove, of Berlin, in an article on Barometric 
minima^ published in 1828, had come to the conclusion that hurricanes, 
accompanied by great depressions of the barometric column, are vast 
whirlwinds moving, in the northern hemisphere, from S.W. to N.E., — ^and 
on this basis claimed priority of discovery of the Law of Storms. 

From a practical point of view, however, Redfield was unquestionable 
first in the field. On the other hand, to Dove belongs the merit of having 
been the first to expound and elucidate the rotatory the(yry on the principle 
that it is the simple and necessary consequence of the earth's rotation : this he 
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fully developed iii his important work, Das Gesetz der StUrme (the Law of 
Storms)^ extracts from which — ^in so far as they immediately relate to, 
and have a direct practical bearing, on the subject — ^may be appropriately 
condensed into a rew pages : — 

The earth is a globe turning on its axis from West to East, and the 
velocity of rotation at different places on the surface varies as the 
diameter of the parallels on whion the places are situated; thus this 
' velocity increases from zero at the poles to its mcudmum at the equator* 
Now the air, even when apparently motionless, partakes of the velocity 
of rotation of the part of the globe over which it rests : hence, if a 
difference of temperature, or anv other cause, gives it a tendency to 
move in a direction along a parallel, its motion cannot be affected by the 
earth's rotation, because the points on the earth's surface towards which 
it is moving have exactly the same velocity of rotation as those which it 
has left If, however, through any cause, the air is set in motion from 
the poles towards the equator, it passes from places with less, to others 
with greater, rotatory velocity; and consequently having less velocity 
towards the East than the places at which it arrives, it appears to be 
moving in the contrary direction, viz. from East to West. 

The deviation of the wind from its direction at starting, supposing 
its rate of progression to remain unaltered, will be greater, the greater 
the difference between the velocity of rotation of the point whence the 
wind set out and that where it is observed; or in other words, the greater the 
difference of latitude between the two places. From this it results that — 

1. In the northern hemisphere winds, which at starting are North, 
change gradually, through N.E., towards East. 

2. In the southern hemisphere winds, which at starting are South, 
change gradually, through S.E., towards East. 

3. In the northern hemisphere a southerly wind, in its progression, 
gradually veers through S.W. towards West. 

4. In the southern hemisphere a northerly wind, in its progression, 
gradually veers through N.W. towards West. 

A West wind in both hemispheres will interfere with fresh equatorial 
currents, and bring them to a state of relative rest. K the tendency 
towards the pole continues, the same thing will always be repeated, until 
fresh polar currents change the West wind in the northern hemisphere, 
through N.W. into North, — and in the southern hemisphere, through 
S.W. into South, This gives — 

For the northern hemisphere, the change through S., S. W., W., N. W., N. 

For the southern hemisphere, the change through N., N. W., W., S.W., S. 

And hence the following results may be deduced : — 

(a) In the northern hemisphere, when polar and equatorial currents 

* The rotatory velocity of a place on the Equator is 16 geog. miles per minute j in lat. 45?^^ 
is 10* miles; in lat. 51i° about 9i miles; in lat. 60° about 7^ mile^-, «tA VDL^3aJt.1^ ij5acsss^ 
5 miles. 
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altematelj suooeed each other, the wind veers in general round 
the compass in the direction 

»•-► 8., S.W., W., N,W., K, N,E., E., S.E., S, w m > 

and the change takes place oftener between S. and W., and between 
N. and E., imn between W, and N., and between E. and S, 

(b) In the sonthem hemisphere, when polar and equatorial currents 
altematelj succeed each other, the wind veers m general round 
the compass in the direction 

MlH-> 8., S.E., E,, N.E., N,, N.W., W., S.W., S. wih-> 

and the change takes place oftener between N. and W., and between 
8. and E., than between W. and S., and between E. and N. 

This is Dove's "Law of Gyration" (Gfesetz der Drehung), or the 
Law of the Rotation of the Winds. 

According to this law, the veering of the wind-vane may merely indicate 
the existence of a steady current of air ; and it is a misapprehension of 
this fact that causes the existing, or constantly recurring, confusion with 
reference to questions bearing on the theory of the winds. The essential 
difference between the veering of the wind-vane as produced by a steady 
breeze and that resulting from a centripetal current, or a whirling motion 
with an advancing centre, is, however, that in the first case (jLe. with a 
steady breeze) the rotation is always in the same direction, but in the 
case of the second {i,e. in a whirlwind or hurricane) it veers on both 
sides of the track and in opposite directions. 

If, therefore, as regards the Nai*them Hemisphere, the veering in the 
direction 8., W., N., E. be called "with the sun" ox * direct, and the 
veering in the direction S., E., N., W. be called " against the sun," or 
retrograde J as is customwy: and similarly, in the Southern Hemisphere, 
the veering through S., E., N., W. be called " with the sun,"* and the 
veering through 8., W., N., E. be called " against the sun,"* it follows 
that — 

Steady winds turn the vane only in a direct sense, that is with the sun. 

Whirlwinds, or centripetal gales^ if they have a progressive motion, 
turn the vane either with or against the sun, according to the side 
on which the centre passes the place of observation. Finally — 

When steady winds from different directions approach each other, 
rotations ensue in both ways; — direct when, on the west side of the 
compass, a wind is more northerly than that which preceded it, — 

* Those ezprcBsions differ from the seaman's view : the movement /rom left to rights as being 
''with the sun," originated in the northern hemisphere, beyond the tropic, where the sun 
culminates in tiie South, and hence, looking in that direction, the sun rises on the left, and sets 
on the right, hand — ^i.e. U/l to right, " with the sun ; " this idea the seaman carries with him over 
evenr part of the globe. But, left to right, *'with the sun," is erroneous in the southern 
hemispnere, where an observer sees the sun rise on the right hand, culminate in the North, and 
Bet on the left hand. The expression in the text is therefore correct, though not in the 
^mmnvi'B sense. 
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retrograde^ when it is more southerly. On the east side, on the 
contrary, the gyration is direct when the displacing wind is more 
southerly than that which preceded it, — retrograde^ when it is more 
northerly. Winds jfrom directly opposite points may check each 
other and produce a calm, and thereby give rise to the same 
phenomenon as is observed at the centre of a series of centripetal 
currents or of a whirlwind, viz, winds diametrically opposed 
separated by a cahn. 

Thus the same appearances may arise under totally different conditions, 
and it is only by means of a careful investigation of all the phases of a 
phenomenon that a decision can be pronounced on any one phase which 
presents itself in a particular instance. In these researches the barometer 
is one of the chief guides. 

The following brief remarks (p. 19 — 26) are a general summary of 
the result of Dove's investigations into the Law of the Rotation of tlie 
Winds and the Law of Storms*: — 

(1.) All steady winds are modified by the earth's rotation in such 
manner that equatorial currents receive a westerly deflection, and 
polar currents an easterly deflection. 

The N.E. and the S.E. Trade-winds are steady polar currents. 

The Monsoons are alternations of a polar and equatorial current 
according to the season of the year, — ^therefore, they are N.E. 
and S. W. in the northern hemisphere, and S.E. and N.W. in 
the southern hemisphere. 

(2. ) Bodies of air which, from a state of rest, are set in motion in 
the direction of the meridian, turn the wind-vane as follows : — 

The polar current in the northern hemisphere, from N. to E. 

The polar current in the southern hemisphere, fix)m S. to E. 

The equatorial current in the northern hemisphere, from S. to W. 

The equatorial current in the southern hemisphere, from N. to W. 

Hence, generaUy, in the northern hemisphere : — 

Winds between N. and E. are the polar current, — and 

Those between E. and S. mark the transition of the polar into 
an equatorial current : 

Winds between S. and W. are the equatorial current, — and 

Those between W. and N. mark the transition of the equatorial 
into a polar current. 

In the southern hemisphere : — 

Winds between S. and E. are the polar current, — and 

Those between E. and N. mark the transition of the polar into 
an equatorial current : 

♦ " Das Geaetz der Sturme," p. 187—192, 
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Winds between N. and W. are the equatorial current, — and 
Those between W. and S. mark the transition of the equa- 
torial into a polar current. 



Thus, a complete rotation in the northern hemisphere i 

M i > 8., W., K, E., S. M i > with the sun; 
And in the southern hemisphere — 

a, E,, N., W., 8. M i > with the sun. 



(3.) The course of a steady wind may be obstructed from following 
the deflection impressed on it by the rotation of the earth : — 

(a) By a wind blowing constantly in a direction perpendicular 

to its primitive : such are the West-Indian hurricanes, 

which, for this reason, advance first from S.E. to N.W ; 

• while those of the southern hemisphwe advance from 

N.B. to S.W. 

(6) By a less deflected aerial current; such is the origin of 
fyphoons during the S.W. monsoon which, farther to 
tibe eastward, is bounded by the South monsoon. Of 
the typhoons, however, that have a progressive motion 
from W. to E., it is probable that they result from the 
heayv air of the Trade-wind region — situated to the east- 
ward — crushing laterally through the rarefied air of the 
region of the S,W. monsoon, and thus producing a 
whirlwind. 

(c) By a mechanical impediment ; as in the instance of a 
storm (described by Piddington) which occurred in 
the Bay of Bengal, June, 1839.* 

In these cases, when the storm is an equatorial one, whirlwinds 
are produced in the northern hemisphere in a direction contrary 
to that in which the hands of a watch move : and in the southern 
hemisphere in the same direction as the hands of a watch move. 

Hence in the northern hemisphere the following shiftings of 
the wind-vane occur :— 

(a) If the centre of the storm passes westward of the place 
of observation — 



The rotation wiU be M i > S., W., N., E., S. 
with the sun ; 

(b) If the centre of the storm passes eastward of the place — • 
The rotation will be M i > S., E., N., W., S. WB > 
against the sun. 

* When a strong Monsoon wind, " blowing in with tolerable steadiness from one quarter of 
the compass^** was diverted from its course by the mountains of Arracan, and became " a hurri- 
cane, t.e. a Tiolent wind blowing in a circle or yortex of greater or less diameter." 
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But, in the southern hemisphere, on the contrary, when the 
storm is an equatorial one : — 

(a) If the centre of the storm passes westward of the place 

of observation — 

The rotation will be M i > S., E., N., W., S. 
with the sun ; 

(b) If it passes eastward of the place — 

The rotation will be M i > S., W., iST., B., S. 
against the sun. 

Thus, in both hemispheres, an Equatorial whirlwindnstorm 
passing on the west side of the place of observation pro- 
duces normal rotations, i.e. such as are in accordance with 
the law of gyration ; but its passage on the east side of the 
same place produces anomalous rotations, i.e. such as are con- 
trary to the law of gyration. In Polar whirlwind-storms the 
• effect is precisely opposite to that just described : — ^the 
rotation is normal when the centre passes to the eastward, 
and anomalous when it passes to the westward, of the place 
' of observation. 

The old rule that " anomalous shiftings of the wind- vane 
occur in stormy weather " is in this manner justified. It can- 
not, however, be ascertained from those shiftings whether an 
equatorial whirlwind passes on one side, or a polar one 
on the other ; this depends on the initial point of the shifting, 
and, as a consequence of the rotation, can never amount to 
more than half a circle. 

(4.) The wind-vane may shift from one direction to that inmiediately 
opposite to it : — 

(a) When steady winds oppose each other; i.e. fight with 

each other, as the seaman says ; and 

(b) When the centre of a whirlwind-storm passes over the 

place of observation. 

(5.) A wind may be part of a whirlwind storm even when the wind- 
vane does not shift at the place of observation. This happens 
when the place is so situated as to be only on the outer edge of 
the whirlwind. On one side the storm then appears to retro- 
grade, — and on the other to advance: — ^if, for instance, a 
whirlwind (revolving contrary to the motion of watch-hands) 
is advancing from jS.W. to N.E., on the north-west side of 
such a storm, a N.E. wind is experienced in the south-westerly 
regions earlier than in the north-easterly, whilst on the south- 
east side of the storm a 8.W. wind actually appears to be 
advancing, and so it enters the north-easterly regions at a later 
period. The first is the well-known case ob««cs^ ^^W^3tr>^ 
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by Franklin during an eclipse of the moon.* Those who, 
founding their theory on this and analogous instances, divide 
the winds into positive (by aspiration)^ and negative (Jy 
impulsion)^ call one side of such a storm positive and the other 
negative. 

(6.) In the temperate zones storms are caused, also, by two oppositely 
directed currents of air in juxfeiposition — one pressing laterally 
on the other ; then, during the transition, the shifting of the 
wind-vane may be either with or against thd sun, but always 
according to the direction of one or other of the currents 
impinging on each other. 

(7.) Local phenomena, as land and sea breezes, counter currents 
through valleys, deflections of the trade-winds by the coast, 
trombs,^ Ac, affect the wind-vane according to local conditions, 
and these may be such as either to produce a veering of the 
vane in accordance with, or contrary to, the law of rotation. 
In open regions this occurs periodicallv every 'day, at the 
season when the general air-currents (trades) are less pre- 
dominant, — as is the case also in the region of the " variables " 
between the trades, — at the time of the change of the 
monsoons, — and generally in summer, when the ascending 
current {caarant ascendant) weakens the force of the horizontsJ 
currents. Indeed, it is not impossible that, setting aside local 
influences, one cause of a periodical shifting of the wind-vane 
originates in the daily course of the sun ; for example, if the 
locality where the daily maximum of temperature occurs forms 
a point of attraction for bodies of air in its vicinity, then will 
the direction of the wind during the morning be westerly/, and 
during the afternoon, easterly, — and thus the wind-vane will 
turn in a direction cfontrary to the movement of the magnetic 
needle. 

Now whirlwinds not being confined to a definite locality, the pro- 
babihty that any given place may be situated on the east side of tiieir 
course is just as great as that it should be on the west side ; the same is 
also the case where whirlwinds owe their origin to local causes. The 
predominance of the rotation of the wind in a definite direction (with 
the sun) is consequently a phenomenon unconnected with the whirling 
motion of the storm-winds, but due only to the influence of the earth's 
rotation on progressive steady winds. 



• This was the hurricane of Oct. 21, 1742: Franklin, at Philadelphia, was unable to observe 
the eclipse of the moon that occurred that evening, but it was seen at Boston. The N.W. side 
of the storm, with itsNJI. wind, reached Philadelphia about 7 p.m., and subsequently (at 11 p.m.) 
appeared at Boston, about 400 miles N.E. of the former place. 

t It has been observed that trombsy or smaU. local whirlwinds, being due to local causes and 
not being affected by the earth's rotation, turn indiscrimincUeli/, some one way and some the other 
and depmd on no rme producing uniformity of motion, * 
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Now three things are possible : — 

1. Either all rotations of the wind-vane through great arcs are caused 
by whirlwinds ; and in this case, — 

(a) J£ these whirlwinds occur arbitrarily, now at one place 
and then at another, there is no predominating direction 
in the shifting of the vane;- 



(b) If the origin of these whirlymids is local, and if, in their 
progress, they pursue paths more or less constant, then 
there are, at certain places in each hemisphere, pre- 
dominant shiftings of the wind-vane in the direction 
S., E., N., W., and at others, in the direction S., W., N., E. 

2. Or, all shiftings of the wind-vane have their origin in alternations 

or displacements of steady meridional air-currents, in accordance 
with the principles of Hadley's theory of the trade-winds, and in 
consequence of opposing currents pushing through each other : in 
this case the rotation is in the direction S., E., N., W. in the 
northern hemisphere, — and S., W., N., E. in the southern 
hemisphere, — i.e. in both cases the wind veers with tJie sun. The 
backing of the wind cannot under these conditions exceed a 
quadrant of the circle. 

3. Or, lastly, the shiftings of the wind-vane arise in both ways, viz.— 

from the alternation and displacement of meridional air-currents, 
and, from a progressive whirlwind; consequently, in each 
hemisphere, rotations of both kinds must occur, but those ^' with 
the sun " will predominate. In both hemispheres, the first cause 
produces only rotations with the sun, and the second produces 
just as mauy rotations with the sun as against the sun. Hence 
(however frequent whirlwinds may be) the rotations that are direct 
must always be in excess of those that are retrograde. 

Besearch has shown that whirlwind-storms (hurricanes, or cyclones), 
originate at certain places, and pursue certain directions ; for instance, — 

(a) West India hUPricaiies {Aracan or Huiran-vucan of 
the coast of Mexico, Vuthan of Patagonia) commence 
on the inner edge of the N.E. trade-wind, and even 
within the trade-wind itself, especially in the latter part 
of summer and in autumn ; and their whirling motion 
is caused originally by the S.E. trade encountering the 
N.E. trade, or by portions of the upper trade-wind 
descending from above. They progress from S.E. to 
N.W. in the torrid zone, then recurving at right angles 
at the outer edge of the trade-wind, they move from 
8.W. to N.E.; during the progression the whirlwind, 
revolving in a direction opposite to that in which tha 
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hands of a watch move, expands very considerably. In 
the region of the S.E. trade-wina of the Atlantic, 
whirlwind-storms occur with less frequency. 

{b) Typhoons in the northern Indian Ocean and China Sea 
occur most frequently in autumn, but are also violent at 
the commencement of the S. W. monsoon. The direction 
in which they advance is rather more from E. to W. 
than from N.E. to S.W., especially on the south coast 
of China. In the southern half of the Indian Ocean 
they are likewise very violent, progressing there from 
N.E. to S.W., and recurving at right angles at the 
outer edge of the trade-wind, whence they advance 
from N.W. to S.E. The rotation of the air in the 
whfrlwind-storms which occur in the northern hemisphere 
is in the opposite direction to that in which the hands of 
a watch move ; and in the direction with watch-hands in 
the southern hemisphere. The causes which produce 
these effects lie in the juxtaposition of the regions of the 
monsoons and trade-winds, as weU as in the displacement 
of one monsoon by the other. 

Under certain local conditions, a whirlwind-storm may be so modified 
as to assume at particular spots the form of a steady wind; although, 
when its course is observed over a considerable distance, it shows itself to 
be a real whirlwind. This is the case, for instance, according to 
Redfield, with the Northers of the Gulf of Mexico, which, especially 
from September to March, at Vera Cruz, reach their greatest height four 
hours after they commence, and then blow for 48 hours with undiminished 
ftiry. Kedfield explains this long duration of the storm from one 
direction, by the whirlwind, when advancing from the eastward, being 
arrested by the high land, and as a consequence flattened, so that its 
circular form is partially changed into a rectilinear one. The N.E. and 
N.N.E. storms of the Pacific Ocean, on the coasts of Nicaragua and 
Guatemala, known by the names Papagallo and Tehimntepec, are, 
according to Redfield, the fine-weather side of a whirlwind-storm; 
while the S.W. gales in August and September, which are called 
Tapayagitasy represent the other side. 

It may not be wholly irrelevant to give, in this place. Dove's views as 
regard the behaviour and movements of meteorological instnmients in 
connection with the "Law of Gyration:" — Calculating the mean of all 
the readings of the barometer, thermometer, and hygrometer, observed 
during each change of the wind, taken individually, after the elimination 
of the periodical changes,— that is, if we determine the mean distribution 
of pressure, temperature, and moisture round the compass, or, in other 
words, construct a barometrical, thermal^ and atmospherical ttrind-rosey — ^it 
will be found that this wind-rose Ims tioo poles of pressure and Jieat : — ^that, 
in fact, there are two points, nearly opposite to each other, at one of 
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which it is coldest, and the barometer highest ; and at the other it is 
hottest, and the barometer lowest. From the maximum of pressure to 
its minimum, as well as from the maximum of heat to its minimum, 
the barometrical and thermal mean corresponding to different winds 
decreases uninterruptedlj. The former point is situated nearly at N.E., 
and the other nearly at S W. Proceedmg from S.W., through West, 
to N.E. the mean height of the thermometer decreases, whilst the mean 
height of the barometer increases; but from N.E., through East, to 
8.W. the mean height of the thermometer increases, whilst the mean 
height of the barometer decreases. What is perceptible in the mean 
height of the thermometer and barometer due to the winds must also 
appear in the mean movements of those instruments at the time of the 
truisition of one wind into another, and this just as well on the 
hypothesis of a varying, as on that of a uniform, rotatory velocity. 
Since, however, the elasticity of aqueous vapour, so far as regards its 
distribution around the compass, is in close connection with the thermal 
wind-rose, but the pressure of dry air is closely connected with the 
baiometric one, it Mows ihat the changes in tke pressnre of dry air 
and of the barometer are precisely in an inverse ratio to the changes in 
the temperature of the air and the elasticity of. the vapour suspended 
in it Assuming then, as a necessary consequence of these theoretical 
considerations, that the N.W. point is the equivalent in the southern 
hemisphere of the S.W. point in the northern, and the S.E. point in.the 
former corresponds to the N.E. point in the latter; we have the 
following — 



Mean Movembkts of Mktjcobologioal Instbumfnts: 



In the Northern Hemisphere: 



In the SwUhem Hemisphere: 



1. The Barometer falls with East, ^,E., and 

Sonth winds; changes from falling 
into rising with a S.W. wind; rises 
with West, N.W., and North winds ; 
and changes from rising into falling 
with a N.E. wind. 

2. The Thermometer rises with East, S.E., 

and South winds ; changes from rising 
into falling with a S.W. wind; falls 
with West, N.W., and North winds ; 
and changes from falling into rising 
with a N.E. wind. 

3. The Elasticity of Aqueous Vapour in- 

creases with East^ S.E., and South 
winds; its increase changes into de- 
crease with a S.W. wind ; it decreases 
with West, N.W., and North winds ; 
. and its decrease changes into increase 
with a N.E. wind. 



1. The Barometer falls with East, N.E., 

and North winds; changes from falling 
into rising with a N.W. wind; rises 
with West, S.W., and South winds; 
and changes from rising into falling 
with a S.E. wind. 

2. The Thermometer rises with East, N.E., 

and North winds; changes from rising 
into falling with a N.W. wind; falls 
with West, S.W., and South winds; 
and changes from falling into rising 
with a S.E. wind. 

3. The Elasticity of Aqueous Vapour in- 

creases with East, N.E., and North 
winds; its increase changes into de- 
crease with a N.W. wind; it decreases 
with West, S.W., and South winds ; 
and its decrease changes into incxi^ftM^ 
withaB.l&.vdxL^ 
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4. The Piemie of Drj Air decreaies with 4. The Presrare of Drj Air deoreMet wilii 

East, S.B., and Sonth winds; its Bast, N.B., and North winds; iti 

decrease changes into increase with decrease changes into increase wifli 

a 8.W. wind ; it increases with West, a N.W. wind; it increaaea with West, 

N.W., and North winds; and its S.W., and Booth winds; and its 

increase changes into decrease with increase changes into decreaae wi& 

a N.E« wind. a S.B. wind. 

ThvLSy there is this in oommon between the two hemispheres, — ^the 
movements of meteorological instruments are the same with JSW winds 
in the Nobthebn Hemisphbre as thej are with East winds in ttie 
SouTHEBN ; and the same is the case with West winds. The d^erenee 
between the two hemispheres is only quantitative with N.W., N.E., S.Wm 
and S.E. winds ; and on the other hand it is qualitative with North and 
South winds ; ue. the mean changes of meteorological instruments are 
greatest in the Northern Hemisphere with N.W. and S.E. winds, and 
least (owing to the compensation of the opposite movements) with N.B. 
and 8. W. winds ; in the Southern Hemisphere (owing to the oompeo- 
sation of opposite movements) thej are least with N.W. and S.EL winds, 
and, on the contrary, they are greatest with N.E. and S.W. winds. 
The changes with North winds in the Northern Hemisphere are, how- 
ever, different from Ijie changes that occur with Nortn winds in the 
Southern Hemisphere : under like cHmatic conditions they are, however, 
according to their amount, the same in both hemispheres, — ^if, for 
instance, there be a rise in an instrument with a North wind in ifas 
Northern Hemisphere, it will sink with a North wind in the Southern, 
and vice versa. The same occurs with South winds. 

In conclusion, the character of approaching weather as indicated bv 
meteorological instruments, and the rules appertaining thereto, wiU 
be most simple in the zone of the trade-winds, because, m that region, 
the rotation of the earth (as shown by the simple circumstance of a 
constant direction in the initial and terminal points of the air-current) 
does not produce a regular shifting of the wind-vane, but its constant 
deflection, that is, a steady wind — ^which is the Trade; and the storms 
have only one form — ^that of the whirlwind. In the region of the 
monsoons they will be somewhat more complicated, because iJiere 
the annual alternation of two air-currents produces one annual 
shifting of the vane, being periodical winds; and the storms, the 
form rf which is likewise whirling, have, however, a less constant 
direction, and in fact must deviate in a certain degree from the prevalent 
one in order to produce a whirlwind. Lastly, they must be most 
complicated in the temperate zone, where the law of rotation is most 
completely developed, but storms occur in all forms hitherto known. 
The temperate zone has, however, this advantage over the torrid zone, 
that whirlwinds produce but modified effects as compared with the 
fearful violence of similar storms in the tropics, where they are so 
lestructive. — Dovb, 

Barometer.— Of all meteorological instruments the barometer i9 the 
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moat vilnable to tiie aeaman, even thongb its mean height for the 
geosnpfaioal podtbn is imknown td him. 

Beyond the tropia, and in the higher Utitodea, the oacilUtionB of the 
barcHDeter are incessant and irregular, ranging (rising and falling), 
diroi^i a space of 1^ to 2 inches, or even 3 inches on extraordinary 
oeOBsions ; and thus its indications fail at times to convey tlie same 
definite information that they do between the tropics, onlesa interpreted 
hj the aid of the thermometer and hygrometer, in ooujanction with 
Tftrions atmospherio and oceanic apptarancei. 

Settcem the trcpuit the osoilhitionB of the barometer are also incessant^ 
bnt they are regnlar. The periodical range dne to the season does not 
exceed a few tenths ; bnt the most markm of the periodical oscillations 
ia that which occars dailt/, and this is so regular that Humboldt asserted 
that the hour of the day might be known within fifteen to seventeen 
minntes (on the average) by the height of the mwcnry. It shows every 
day two maxuna and two mmina, as follows, according to the locality ; at 
some time between 9 and 11 a.m. the mercury Mgins to fall, and 
contiiineg to do so until between 3 to 5 p.m., when it reaches the lowest 
point of depression ; it then rises until oetween 9 to 11 p.m., when it 
reaches the highest point of elevation ; after that it re-commences to fidl, 
ftUing until between 3 to 5 a.m. , from which time it again nses until between 
9 to 11 a.m. The amount of range, again accortSag to locality, varies 
from "06 to *12 of an inch. A &ily oscillation is not confined to the 
tropics; it is equally existent in the higher latitudes, where however it 
is much smaller than in the vicinity of the equator, but is considerably 
masked by the frequent fiuctuations to which the atmosphere is at all 
times Bobjected. The daily oscillation within the tropics is also very 
generally masked to a ship sailing from north to south, or from south to 
north, owing to her continual change of place, ao that the barometer may 
i^pear to be tolerably steady : hence in equatorial and tropical regions 
any deviation fixim the usual mean — such as rising when it ought to fall, 
or falling when it ought to rise, or a change during a few hours of two or 
three-tenths of an. mch, is a cautionary warning that the usual and 
regular state of the tropical atmosphere is disturbed, and that a hurricane 
has abeady oommenoed at a distance &om the ship, in which case the 
barometer will continue to {all at a rate depending on the distance at 
whioh the ship is situated from the central calm as the hurricane 
passes in her direction. On the outer limits of the storm the 
barometer may be at its normal height, or even a little above it, 
say 30 or 30'l inches ; it falls more and 
more rapidly as the centre of the storm 
^>proaoheB, while within tJie calm area it 
has been found as low as between 27 
and 28 inches, so that the barometric 
curve for the entire storm-field would 
m^sent something of the form of Fig. 3. 
Prognostications of unfavourable weather, and eapecialL-j o? «&. ■»v?t<»&c 
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ing hurricane, vary considerably, but between the tropios the baiometar 
it an unerring monitor, and a rapid fall, after a few hoars irregiilar 
oscillation, even when atmospheric and oceanic appearances are abieni,i8 
conclusive, and involves important consequences. 

80 far, then, the first stage in the history of the law of storms was Hie 
g/merel recognition that hurricanes or cyclones are progressive wUd- 
winds, revolving around a calm centre, and that, whatever other 
prognostications might herald their approach and mark their oontinuance, 
the barometer is the most valuable monitor. 

But these views did not pass wholly unchallenged. Bbdfield, wh^ 
discussing the facts and observations he had accumulated, must neoesp 
sarily theorise on the cause of hurricanes ; and in this he was unfortunate. 
He had two opponents in America, who, though they did not entertain 
precisely similar opinions on the suoject, were yet, in the main, advocates 
of an ^Mn-blowing theory" as opposed to we ^^ circular theory" of 
storms — ^maintaining at the same time the progressive motion; these 
opponents were Dr. Bobbrt Habb and James Espy ; the former had 
written on gales and storms as early as 1822, and continued to oppose 
Bedfdsld'b views, and make occasional strictures on those of Espy, until 
1854 ; Espy, as a writer on storms, dates from 1836 to 1857, and his 
chief works are the PhUoeaphy of Storms and Reports on Meteorology 
to the Surgeonr General of the united States Army. 

It cannot be denied that Espy's views on, and theory of, storms, hurri- 
canes, and tornadoes were fitvourably received bv a large body of 
supporters. He had noticed the extraordinanr faU of the barometer 
which accompanies these phenomena ; then, ccmecting facts and obser- 
vations, as well as following the traces impressed on the ground in 
the track of hurricanes, he concluded that in tnose storms the air rushes 
directly from the exterior towards a central space ; so that, if the wind 
from one side blows east, it blows from the west on the other side, while 
the centre shifts its place. He recognised, as a cause of this ^^va- 
blowing/' an ascending column of air, the temperature of which does 
not vary, because the precipitation of its moisture restores to it the 
temperature it loses by expansion : this ascending column gives rise to 
a wind on the surface of the earth ; and above, to the formation of a 
cumvlm which is immediately resolved into hail or rain. Espy's theoxy 
explained in full is as follows : — 

"When the air in any locality acquires a higher temperature or a 
higher dew-point than that of the surrounding regions, it is specifically 
lightei^ and will ascend* In ascending, it comes under less pressure and 
expands ; in expanding from diminished pressure, it grows colder about 
1^^ Fahr. for every hundred yards of ascent. In cooling as low as the 
dew-point (which it will do when it rises as many hundrea yards as the 
dew-point at the time is below the temperature of the air in degrees of 
Fahrenheit) it will begin to condense its vapour into water, or cloud. In 
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oondensmg its yapour, it will evolve latent caloric; this evolution of 
latent caloric will prevent the air from cooling so fast in its farther ascent 
as it did in ascending below the base of me cloud now forming : the 
omrent of air, however, will continue to ascend and grow colder about 
half as much as it would do if it had no vapour in it to condense ; and when 
it has risen high enough to have condensed by the cold of expansion 
jfrom diminished pressure one-hundredth of its weight of vapour, it will 
be about 48^ less cold than it would have been if it had had no vapour to 
condense, nor latent caloric to give out — that is, it will be about 48^ 
warmer than the surrounding air at the same height ; it will therefore 
(without making any allowance for the higher dew-point of the ascending 
current) be about one-tenth lighter than the surrounding colder air, and 
of course it will continue to ascend to the top of the atmosphere, spreading 
out in all directions above as it ascends, overlapping the air .in all the 
surrounding regions in the vicinity of the storm, and fall still more under 
the storm-cloud by the outspreading of air above — ^thus leaving less 
ponderable matter near the centre of the up-moving column to press on 
the barometer below. 

^^The barometer thus standing below the mean under the cloud 
in the central region, and above the mean on the outside of the 
cloud, the air will blow on all sides from without inward under the 
doud. The air, on coming under the cloud, being subjected to less 
pressure, will ascend and carry up the vapour it contams with it, 
and as it ascends wiU become colder by expansion from constantly 
diminished pressure, and will . begin to condense its vapour into the 
cloud at the heip;ht indicated before, and thus the process of cloud- 
forming will go on. 

^^ Now, it is known that the upper current of air in the United States 
moves constantly, from a known cause, towards the eastward — ^probably 
a little to the south of east ; and as the upward-moving column con- 
taining the cloud is chiefly in this upper current of air, it follows 
that me storm-cloud must move in the same direction : and over 
whatever region the storm-cloud appears, to that region will the wind 
blow below ; thus the wind must set in with a storm from some eastern 
direction, and as the storm-cloud passes, the wind must cliange to 
some western direction, and blow from that quarter till the end of the 
storm. 

Thus Espt's theory is not wholly dissimilar from that of Bbakds, who 
wrote on the great European storm of 1782. It may be mentioned that 
Prof. Bachb, the late superintendent of the United States Coast Survey 
was also a supporter of Espy's " in-blowing *' theory. 

Now Bedfisld had been unfortunate in his first supposition that 
^^ the leading storms of the northern and western Atlantic, and of the 
American coast, originate in detached and ^rratory portions of the 
northern margin of the Trade winds, oceasioneaDy the oblique obstruction 
which is opposed by the islands to the direct progress .of t£i% "^i^x^ <2»V^^ 
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Trade, or to these canaeB oombined ; " and when his " cirotdar ** tiieoiy 
was threatened bj an opponent's ^^ in-blowing " one, he made moTB 
mistakes and many ffrataitoos assertions, — among the moat remaitaUe 
may be mentioned that by which he explains the rotation of storms Jtt'ft 
partionlar direction, on the assumption that the winds blow in bar* ^^ 
cirooits round the great oceanic basins, and his repudiatioii 
generally acknowledged theory of the Trade-winds, mamly, as it 
appear, because that theory was ^^ founded on the alleged effeeti of « _ 
nnc raiefaction in the equatorial region : '^ from his stwd-point tlMMlMi 
no ascending current of air at the equatorial regions averjlaumgf and pM^ 
ing off toivirds the temperate and polar regions, for rarefied air oould 
not ascend except by means of ^^ yorticular action," and this seraied his 
best argument against the ^^ in-blowing or centripetal theory *' of Berr 
and H^UB. 

It may here be obseryed that Hare, Rbid and PiDDmaTOK — but 
especially Habb and Piddington — ascribed the origin of hurricanes to 
an electrical or electro-magnetic disturbance of the atmosphere ; this is 
not singular, when we remember that not many years back eyery obscure 
natural phenomenon, especially in meteorology, was forthwith solyed by 
referring it to an elecmcal cause : it is scarcely necessary to say that 
such origin for those storms is now regarded as untenable ; but there is 
no doubt that in most hurricanes electricity is deyeloped to an enormous 
extent. Piddinqtok also suggested that cyclones were originally formed 
aboye the earth, and that they descended, now horizontally (as horizontal 
discs), and now inclined at an angle, and that they both dilated and 
contracted in theur progress. 

Doys's yiews haye aLready been giyen in full (p. 17 — 24); he arriyed at 
conclusions widely differing from those of Espt^ and strongly supported the 
^^ circular or rotary theory" as enunciated by Bedfield, and deyeloped 
by Bkid, Piddingtok and Thom. He admits of no centripetal theory, 
— ^no incurving of the winds, but, on the contrary, maintains that ^ey 
blow at the circumference in a direction perpendicular to ihh radii of the 
cirde, T^dnle their progressiye motion may be cundlinear, as in the West 
Indian and Mauritius nurricanes, or rectilinear, as in some of the Indian 
and China cyclones. In explaining the cause of their combined rotatory 
and progressiye motion, he takes i£e West Indian hurricane as iypioal of 
all others, and proceeds to show how it originates at the inner boundaiy 
of the N.E. trade-wind owing to the intrusion of -the upper counter- 
current of the Trade into the lower current, or even through a part of 
the S.E. trade trayersing the equator, entering the northern hemisphere, 
and producing similar results ; as for example, — 

Take the line a b (Fig. 4) to represent^ for the Northern hemisphere, 
a series of molecules of air parallel with the equator, and which are set in 
motion towards the North, in the direction a c; if the space db h were 
emply or yoid, these molecules would tend towards g A, because their 
progression ti^es place from larger parallel circles towards those which 
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Me Rnaller. But if the ipaoe dbk\)e filled with air at rest, the moleonleB 
at b must eDcounter, on their mj 
towarde d, others having lesa Telo- 
city of rotation, the effect of which 
will be to diminish theur velodty 
towards the East^ and oonseqoentij 
the air at b, instead of moving 
towards h, would tend towards /. 
The molecules between a and b an 
aUo affected — ^bnt differently and 
to a smaller extent — ^moving more 
towards ff. It follows that if a & 
be a mass of air pressing forward from south to north, the direction of 
the atorm-wind will be much more &om sonth on ita east than on its weat 
side, where it will be more westerijr, and thus a tendency to whirl (or 
rotate) originates in the direction 8., £., N,, W. This tendency to whiri 
wonld not exist if there were no opposing mass in the npace db h; bat, 
on the other hand, it will angment in proportion to the opposiUon of the 
two forces, and the westerly deflection of the storm is checked ; and the 
itorm itself will rotate the more violently, the more it retains the original 
direction of its coarse. 

In the zone of the Trade-winds the space dbhis tilled with air moving 
from N.E. towards S.W. : and it is there that the opposition will be 
greatest The air at b may be checked to sach an eirtent that it will 
preserve, unaltered, its direction towards d, while that at a has a ten- 
dency in the direction of g. The storm will therefore rotate with greatest 
force in the torrid zone, out at the same time preserve its dimensions 
nnohanged. As soon, however, as it enters the temperate zone, it oomes 
to a region where the space rf 6 A is -already full of air moving from S.W. 
to N.£. The resistance which the air at Zi had previonsly experienced is 
now suddenly diminished, or wholly ceases, and instead of taking the direc- 
tion b d it tnms sharply in that o( b h. The' storm thus bending round 
anddenly at right angles to its previous direction, rapidly expaoda its 
^^^^^^^^^^^^^^^^^^^ dimension, since the diffenaioes 
in motion between the poiota 
a and b no longer exist 

The hnrrioanes of the SontherB 
hemisphere originate from the 
same caose, but the rotation 
takes place in the opposite way 
('Fig. 5), while the change of 
oirection on the borden of the 
tropic is analogous to that wlu(A 
takes place io the Northern hemispbere. 

It may be remarked, in passing, that Dote ia a strong sapporter of 
fbe aaoending current in the region of the equatorial ooZmi. 
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Before prooeeding fruther it may be as well to compare die tinee 
■yitenu — ibe centripetal or ," in-blowing," tlie centrimgal or "ont- 
blowing," and the " ctrcalar or rotaton',"— to note vritare ttlOTBJijril^ 
laiity, and where diBsimilnrity, whetner they are atationaiy or^Jiqe 
progression in any particuliir direction. 





The perfectly centripetal or "in-blowing" system is seen in Fig. 6, 
where tne winds blow m all directions Unoarda the centre, in such manner 
that they are northerly on the north side, easterly on the east side, aoutharly 
on the KUth side, ana weiterly on the vxtit side. This would be the same 
for both hemispheres. At the centre there is a calm area. There is no 
rotatory motion of the winds, thongh there may be progression in a defi- 
nite direction, which would give an apparent veering of the wind eitiier 
with or against the sun's motion. 

The perfectly centrifvgal or " out-blowing " ej'stem is seen in Fig. 7 : 
in it the win^s blow in all directions from the centre^ and conseqnently 
directly opposite to those of the " in-blowing " system : thns, they are 
toidherly on the north side, wetterly on the ea»t side, northerly OQ the 
tcuth side, and easterly on the weat side, for both hemispheres — with a 
central calm area, in this case, also, there is no rotatory motion, bnt 
shonld there be progression in a definite direction, there mnst also be 
an apparent veering of the wind with or against the sun's motion. 

In the circular and rotatory system the wind, according to the popular 
idea, rotates aronnd a central calm area, in a direction mim ricfht to l^ 
in the northern hemisphere, but from If/i to riffht in the aouth^m hemis- 
phere — or, to use -a familiar illusbration, oour 
trary to the motion of the hands of a watch in 
the northern, bnt coincident therewith in the 
southern, hemisphere, and which is conse- 
quently contrary to the apparent courie of the 
eun in each kemitphere {tee Fig. 8). Henoa it 
follows tliat, in the northern bemispbera the 
winds maBt:Jt)e eaiterly in the northern qoyd- 
rant, southerly m the eastern quadrant, westerly 
in the southern quadrant, ana northerly in the 
western quadrant ; while, for similar quadrants 
in the southern hemisphere, the direction of 
the winds must (since the rotation is reversed) 
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be the reyerse of those just given — i.e,, westerly in the northern quadrant. 
northerly in the eastern quadrant, ecuterly in uie southern quadrant, and 
southerfy in the toestem quadrant. And further, in each hemisphere, the 
winds must be westerly on the equatorial side of the storm. 

One of the earliest axioms supposed to be established in connection 
with the rotatory theory of storms was, that, in each hemisphere, the 
centre of the storm always bore eight points from the mndy reckoned rmth 
the sun ; such that in the N. hemisphere, when facing the wind, the centra 
would be square to the right ; in the 8. hemisphere, square to the left. 

So also, as a consequence of the circular motion of the wind round a 
centre, combined with a bodily pro^ssive movement, other two impor- 
tant axioms were thought to be estsdblished, as if appertaining exclusively 
to rotatory storms — ^viz., that on the passage of such a storm over a place 
or ship — 

In uie N, hemisphere the veering of the wind in the right hand semi- 
circle must coincide with the apparent course of the sun^ while in the left 
hand semicircle it would be against the apparent course of the sun.* 

In the S. hemisphere the veering of the wind in the right hand semi- 
circle must be contrary to {against) the apparent course of the sun^ while 
in the left hand semicircle it would coincide with the apparent course of 
the sun.* 

Such, in brief, is the ^' Law of Storms " on the rotatoir theory. 

It has already been shown (p. 18) that, for the N. hemisphere, veering 
in the direction E., S., W., N., E. is with the sun ; and W., S., E., N., W. 
is against the sun; — ^and. 

For the S. hemisphere, veering through E., N., W., S., E, is with the 
sun; and W., N., E., S., W. is against the sun. 

A glance at Figs. 6, 7 and 8, in conjunction with the more explicit 
statements in the following table, will show that, for the three systems 
of winds — ^the centripetal, centrifugal and circular — ^though, for any 
given side of the area within which tne wind is blowing, the direction of 
the wind is totally different^ — the vfering^ as with or against the «wn, is 
precisely similar in all, and not confined to the circular or rotatory 
storm. 



N. Hbmisphebe. 

Progres. motioa to N.W. 

On right hand* 

On left hand 
Change of wind at centre ' N.W. to S.E. 



Centripetal 

Wind veers 

N.-N.E.-E. 

W.-S.W.-S. 



Centrifugal. 

Wind veers 
S.-S.W.-W. 

E.-N.E..N. 
S.E. to N.W. 



Circular, 
Wind veers 

lli.-b.E.-S. 

N.-N.W.-W. 
N.E.toS.W. 



with sun 
against sun. 



Progres. motion to N.E. 
On right hand 
On left hand 

Change of wind at centre 



Wind veers 
E.-S.B.-S. 

N.-N.W.-W. 
N.E. to S.W. 



Wind veers 

W.-N.W.-N. 

S.-S.E.-E. 

S.W. to n:e. 



Wind veers 
S.-S.W..W. 
E.-N.E.-N. 

S.E. to N.W. 



with sun 
against sun. 



* Bight and left in thii case have reference to the track. 
which the ttorm m bodiltf progrewing. 



if looking tmoardt the direction in 
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S. HunsptfiBi. 

ProgTcs. motion to 8.W. 
On right kand 
On left hand 

Change of wind at centre 



Progres. motion to S.E. 
On Tight hand 
On left hand 

Change of wind at centre 



Wind veers 

W.-N.W.-N. 

a-aE,-B. 

aw. to N.E. 

Wind veers 

8.-aw.-w. 

E.-N.E.-N. 



Wind veers 

E.-aE.-& 

N.N.W.-W. 

N.E. to aw. 



Oirmfkur. 
Wind veefs 

s.-aw^.-w. 

E.-N.E.-N. 
aKtoN.W. 



Mainil 
^ihfliu 



son 

flOB. 



Wind veers 

E.-aE.-a I against )nm 
N.-N.W.-W. I -mth son. 



N.B.toaW. 



Wind veers 

N.-N.E.-E. 

w.-aw.-a 

aB.toN.W. N.W.toaB. 

The most marked charaoteristic in the three systems it the change ia 
the direction of the wind as the centre passes over a place ; in eadi it it 
from a given point to another directly opposite ; but on the circular themy 
the change must always occur througn two opposite directiona^ each of 
which is perpendicular to the movement of translation, — ^for exampley in 
the N. hemisphere, with the storm moving to N.W.-ward, the change at 
the centre will be from N.E. to S.W. 

All these points of similarity and difference must be borne in mind 
in connection with the new views that are held by eminent meteorolo- 
gists in respect to hurricanes. 

The laws and rules briefly indicated on p. 82 — 33, and respecting whidi 
it has been said that ^^ noming can be more definite and unambiguous," 
have also been accepted in their hard and fast condition by all fVendi 
authors ; and in a work recentiy published the following illustration of the 
effect of the combined motion of translation and rotation is to be found :— 

Take the case of a storm, in the northern hemisphere, moving towards 
the N.W. at the rate of 8 miles an hour, and in which the rotaton 
velocity of the winds is 80 miles : if tangents be drawn to the drde 
such that they represent the velocity of rotation (80 miles^ as one com- 
ponent, and straight lines of one-tenth that length (8 miles) be drawn 
parallel with the track of the storm, as the other component ; on 
completing the parallelograms of which these are the sides, the diagonals 
of the parallelograms will give the resultant winds — both as r^rads 
direction and velocity. On such a projection the winds at the dirorent 
parts of the storm will be, in respect to direction, — 

At S.W. part, wind N.W. 



a 
a£. 

E. 

N.E. 

N. 
N.W. 

W. 






II 
II 



II 

• 

II 
If 
II 
II 
II 
II 



W^a instead of West. 
aW.^a instead of 8.W. 

a^£. instead of Sootb. 

SJB. 

E.ia instead of East. 
N.E.p. instead of N.E. 
N.JtE. instead of North. 



Now, it is not a little curious that, on the supposition of the winds 
having the direction just given, they would be slightiy centrifu^ on the 
advancing semicircle of the storm, but slightiy centripetd on the 
receding naif. 

Again, following out the author's illustration, the sum of the two 
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oomponents (80+ 8), viz., 88 miles, woald be the veloci^ of the wind 

at me N.E. part of the 'stono (c in 

fig. 9); and the differenoe of the oompo- 

Ii6nta(a0— 8), i.«. 72 miles, would be the 

velocity of the wind at ita S.W. part (a in 

fig 9) : and thns, from the minimum at a 

the velocity wonld increase alike on the 

advancing and receding semiciroleB, i.e. 

in the diroctions ad c and a be, tmtil it 

Attained its maxinmm at e. But, it ie not 

diffionlt to see that whatever aoonraoy 

there mav be in the first part of the illoB- 

tration, tm latter part cannot be correct, 

fi>r the reason that the sum of the resultants in the right haud semi- 

drole would be in excess of those in the left hand semicircle, and the 

atonn could not advance far before the former half had shot anead and 

left tiie other half behind, — though indeed a succession of rotatory storms 

might be formed in this way. 

It may be well, at this point, to inquire whether the founders of the 
rotatory theory of storms mid down hard and fast laws and rules for the 
cnidance of mariners, such as their followers have done ? — There is no 
oonbt that they did, — but almost invariably with many subsequent quali- 
fications, and much explanation as to apparent anomalies; so that, far from 
everything in connection with the theory and practice being " definite 
and unambiguous," the reverse is the case. It may indeed be said that 
they gave but a very qualified adhesion to much that has been enunciated 
for the last 30 or 40 years as the true principle of the law of storms. 

Rbdfixld, Writing in the American Journal of Science, in 1816, says ; 
— *' When, in 1830, I first attempted to establish by direct evidence the 
rotative oharacter of gales or tempests, I had only to encounter the 
tiien prevailing idea of a general rectilinear movement in these winds. 
Hence I have deemed it sufficient to describe the rotation in general 
terms, not doubting that on different sides of a rotatory storm, as in 
common runs or sluggish storms, might be found any course of wind, 
from the rotative to ^e rectilinear, together with varying conditions as 
regards clouds and rain. 

" But I have never been able to conceive that the wind in violent storms 
moves only in circles. On the contrary, a vortical movement, approach- 
ing to that which may be seen in all lesser vortices, aerial or aqueous, 
appears te be an essential element of their violent and long continued 
action, of their increased energy towards the centre or axis, and of the 
accompanying rain. In conformity with this view the storm figure on 
my chart of Sie storm of 1830 was directed to be engraved in spiral or 
involute lines, bat this point was yielded for the convenience of the 
engraver. •••••' 

" The common idea of rotation in circles, however, is 8u.fti<BaG*i^ «s««*^ 
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for practical porpofles, and for the constrnction of diagrams, wheflier for 
the nse of mariners^ or for determining between a rotative and general 
rectilinear wind, on one hand, or the lately alleged centripetal winds 
on the other. The degree of vorticnlar inclination in yiolnnt stcnrms 
most be sobject, locattjr, to great variations ; but it is not probable that 
on an average of the different sides, it ever comes near to foriy-five 
degreea from the tangent of a circle, and that such average inclinat'on 
ever eoooeedt two points of the compass, may well be doubted." 

Bod, equally with Bbdfuld, saw the weak points of a purely rircnlar 
theory, am heoea^ in his Progress of the Development of the Law of 
StotFmi^ .oB writes :— > 

^' Ob the approach of a revolving storm, the weather is sometimes 
calm, or the wmd is unsteady, or it may draw towards the storm ; and 
when this occurs it may be difficult to determine the exact point of the 
compass from whence the true whirlwind sets in. In like manner, it may 
not always be easy to determine the exact point at which a gale ends. 

And reverting to the subject, he says, — 

"But a circle will only correctly represent a whirlwind when 
stationary. In the progressive whirlwind the figure would become 
cydoidal, and the degree of curvature would depend upon the rate of 
progress of the storm. While attempting to lay down a storm's track, a 
wrong judgment may be formed, if data be rejected on account of its not 
conforming to a figure exactly circular." Then, using the track of the 
Charles EkddU reversed, as for the northern hemisphere, he says ^^ at the 
point a the wind would be north ; at the point h (due east of me point a) 
it would be S.W.: circles, nevertheless, have been found the most con- 
venient figures in endeavouring to explain the nature of storms." 

PiDDiNGTON devotes eight pages of his Hom^Book to discussing the 
" probability of the incurving of the winds in a cyclone," and the ^* flat- 
toning in of the circle of a cyclone " — quoting, at the same time, with 
approbation, the extract from Bbdfield, given above. It appears to 
him ^^not improbable that, while at some point in the whole zone of a 
cyclone the wind may be blowing in a true circle, it may on the inner or 
central side of that part be a series of tricurving spirals, and that on the 
outer part there may be a centrifugal (i.e., a curving off from the oentie) 
tendency." He also expresses the view, as a probability or possibility, 
^^ that when cyclones are increasing in diameter or dilating, the spiral is 
a diverging one, or that the arrows (of the wind) curve outwardly, and 
when it contracts the spiral is a converging or incurving one : " and in 
another place he says, ^^it would seem also that this incurving takes 
place sometimes at a distance from the centre." Piddington is 
generaUy full of instances, and according to his usual practice, adduces 
examples illustrating the remarks quoted above ; he particularises 
ships' logs which indicated an alternation or shifting of the wind 
through four, five and more points, and infers that one vessel 
^^by the alternating of the winds must have drifted oveor a 
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snooessioii of OOTTes." It is also by "an excessive incurving of tihe 
'winds towards the centre " that he finds " an expla- 
nation of how Bome ships (when disabled) may be blown 
and drifted ronnd and round, without drifting out of 
the&tal centre :" and he concludea his observations 
as follows, — ^"perhaps a further proof, or rather 
an indication of this incurving may be found in 
the remarkable instances of ships being anrrounded 
or having their decks covered during the passage of 
the calm centre of cyclones, in the neignbourhood 
of Uie laud, with land and aquatic birds, butterflies, 
horse-flies, &c ; now within a cyclone these animals 
most be incapable of doing more than keeping them- 
selves in the air ; they mu^ therefore, 

, we may suppose, be gradually carried inwards by the 
incurving tendency of the winds, and at the centre 
are kept there because they cannot fly ont of it ; 
. ... if the wind blew in true circles they 
wonld be scattered all over the body of the cyclone." 

It has been seen that BedfiKLD and ProDiNQTON agree in this — that 
the incurving of the winds in a hurricane may 
amount to fully two points, if not more. No 
diagrams have been given to show the char- 
acter of this incurving, as they understood it— 
so that some have taken it to be of a spiral 
kind, as represented in Fig. 10 ; while othera 
have supposed it to approximate to the form 
of Fig. 11 — which is really an incurved spiral 
(«« dotted lines) — but circular as the centre 
is approached. There is no doubt that Bbid, 
eqnaUy with Redfieid and Piddington, 
wavered in opinion as to the precise form of 
of a cyclone J but nevertheless all three gave ven/ positive rules, especially 
as to the direction of the winds on the different sides of a hurricane, — 
and as to the bmring of the centre, taking the wind as a guide : 
it is true that cautionary par^raphs constantly occur in their 
writings, such as very considerably modify the positive character of 
theit previous rules ; but subsequent authors, and the devotees of the 
circttlar theory, have persistently lost sight of the cautions, and only given, 
in a veiy dogmatic manner, the " definite and unambiguous " rules, — 
foi^tfnl that the backing and filling is of their very esBence : for, as a 
shipmaster has written " if the centre always bore eight pointa from the 
direction of the wind ; if the wind gradually increased in force as we 
near the centre; if the wind veered gradually in all parts of the storm; 
and if tlie centre were the only dangerous part of it, then the avoiding 
of a hurricane wonld be very simple." 
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To sum up, though Redfisld, Beid and Piddington at first con- 
jectured a purely circular and rotatory action for the winds within tiie 
area of the storm-field, they came at last to modify this view, as a 
deduction from the observations submitted to them ; and they conceded 
this much — that at least in some hurricanes, if not in all, there must be 
a alight incurvature of the winds : but they had no distinct perception to 
what extent this deviation existed, and, conseauently, as the practical 
rules deduced from the law of storms were already in Uie hands of those 
for whose benefit they were written, they were carefxd to note the 
anomalies while leaving the rules unmodified. Their followers elaborated 
the one and neglected the other. 

Thom, as before observed, was also a supporter of the rotatory theory of 
hurricanes, and he has much to say on the varied aspects of these storms 
as they occur in the Southern Indian Ocean : but in respect of the 
manoeuvring of ships when endeavouring to steer clear of, or when con- 
tending with, their fury, he merely suggests the course to be pursued, and 
his remarks are not to be taken as arbitrary rules, ^^ for it is obvious that 
general rules cannot be made applicable to every case." 

It is, however, worthy of note that Thom was one of the first to indi- 
cate that the hurricanes of the Southern Indian Ocean had their origin 
in the region of calms or " variables " between the N.W. monsoon and 
the S.E. trade. His observations are as follow : — 

" We have two great winds blowing, in contrary directions, from one 
side to the other of the Indian Ocean, between the equator and the 
tropic, the one depending on fixed and permanent laws, and the other, 
periodically called into existence by agencies of a temporary duration, 
exerting an almost antagonist force to the former. As the solar action 
takes place in a gradual manner, the recession of the trade-wind, and 
establishment of the monsoon, follow in a corresponding degree : the sky 
is serene and clear, indicating an increasing temperature in the upper 
regions of the atmosphere, and a rising dew point But, as soon as the 
sun begins to leave the tropic, and the heat to decline, the changes 
contingent on the subsidence of the monsoon take place in a sudden and 
unequal manner, and it would seem often give rise to those fearful conflicts 
of elementary forces which form the subject of our present inquiry. 

" Between the two winds in question, about lat. 10° to 12° S., there is 
an intervening space of several degrees of variable and light winds, or 
calms, distinguished by an unsettled state of the atmosphere, exactly 
similar to that which occurs between the S.E. and N.E. trade-winds in 
the Atlantic. In approaching this tract, the S.E. tirade deflects to South, 
and the westerly monsoon to N.N.W. or North. At the meeting of 
these currents of air, or rather in the neutral interval, sudden squalls, 
lulls, thunder-storms, and heavy rains, are usually experienced. This is 
to be expected from the very different conditions of the two winds, for 
they are not only diametrically opposite in their direction, but as 
dissimilar in reference to their respective temperature, humidity, and 
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speoifio gc&ntj, as it is well possible for two neighboariiig masses of air 
tobe. * • • 

" Dnriiig the presence of the sim in the Bonthero hemisphere, a 
constant struggle between the two opposite carrents of atmosphere may 
natnrallr be expected to take place along t^e inteiral which separates 
them. Mot only theory, but observation estabhsbes tbia fact. On the 
borders of the two wmds, ships meet unsettled weather, and variable 
winds, — at one moment are in a calm, and the next, perhaps, laid on 
their beam-ends by a sqnalL It is in this situation that thander-storms 
and whirlwinds abound. To this tract we wish to direct attention, as 
being not only the locality where rotatory BtormB are first formed, bnt 
along which they more daring the greater part of thoir course, till they 
acquire an intestine and specific action, involving the neighbouring 
ourrents of the atmosphere, which ebable them to advance through the 
trade-wind to its opposite limits. 

"Two ourrents of atmosphere in motion from opposite points, on ap- 
proaching the neutral columns of air which intervene between them, 
canfiot be supposed to lose their momentum, or to have their velocity 
suddenly arrested, or even materially diminished ; on the contrary, we 
mnst suppose that their motion will be diverted into a new channel. 
From a knowledge of the forces which propel the currents towards one 
another, we are prepared to expect that the 8.E. trade will have a constant 
tendency, in a greater or less degree, according to accidental circam- 
stanoes, to deflect towards the equator, and blow across the line of 
" variables" into the region of the monsoon. This deviation will be 
favoured by any temporary diminution of the antagonist force of the 
opposite current. Suppose, for instance, a sndden elevation of tempera- 
ture, and consequent vertical onrrent at some part of the mon- 
soon, a considerable barometrical depression mast follow, and a rush 
of the surrounding atmosphere would take place towards the point 
of diminished pressure, but with greatest force from that side 
where the heavier and cool S.E. 
trade-wind was pressing onwards 
at the earth's surface. This last 
current, on entering the hotter 
locality of the monsoon, would 
quickly acquire its temperature 
and relative degree of moisture, 
and consequeatiy its direction. 
A portion of the trade-wind, in 
undergoing this change, would 
curve from its natural course 
S.E. to South, till it mixed with 
the monsoon, and then become 
a S.W., West, and N.W. wind. 
(«w Fig. 12.) 
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'^ Now, the new and periodical agencies which oommiinicate a N.W. 
direction to the monsoon, evidentlj cause it to blow from the eooator, so 
that at the point where it meets the trade-wind its coarse would oe Nokh, 
and from its greater degree of rarefaction would ascend and pass over it 
But, in doing so, a portion of it must graduallj mix with the colder GkE. 
wind, lose some of its heat, and partake of the character and assume ibe 
direction of the latter, in the course of which it would be found yeering 
from N.W. to North and N.E. 

^^Thus, by the natural deflection of the two winds in opposite 
directions, a constant tendency would exist in the atmosphere interposinc^ 
between them to assume a circular motion. The curve of the trade-wind 
from East by 8.E., to S. and S.W., to unite with the monsoon, amounts 
at least to half a circle, while the inclination of the latter fix>m the 
equator, or in a reverse direction to the former, and to an equal extent, 
would form the opposite half of a completely connected circle. ♦ ♦ • 

^^ In every case where a circular storm is clearly determined, a branch 
of the S.E. trade is found to cross the line of ^^ variables " and enter the 
monsoon, while the latter recrosses into the former, each gradually 
deflecting till it appears to be part of the other, and both revolye around a 
common centre {see Fig.l2). It has been shown that the disc of atmosphere 
in a state of rotation is progressive, and, at places over which the centre 
passes, its first approach is detected by the increasing violence of the 
S.E. trade, and its departure by a N.W. wind; so that throughout 
the whole progress of the storm the relative positions of the two 
winds are preserved. Even the peculiar characteristics of eadi, 
as already described, are easily recognised at that part of the circle 
to which they belong. There is another circumstance worthy of 
notice in reference to the mutual action of the two currents when 
involved in a circular motion, which is, that during the early stages 
the N.W. predominates over the S.E., but, as the hurricane moves 
towards the tropic, it is exactly the reverse. In lat. 20° and 22° S., the 
S.E. trade often prevails with tempestuous violence for several days 
before the vortex arrives ; but when the N.W. or west part of the storm 
sets in, although it blows with equal severity for ten or twelve hours, it 
seldom continues much longer. ^ * * 

^^ Whether the opinions which have been advanced regarding the 
formation of rotatory gales approach the truth, must in some measure 
depend on future observation; one point, however, seems to be satis- 
factorily ascertained, that they are generally developed in the interval 
between, what we may be allowed to call, their parent winds, and in intimate 
relation with both, in such a manner that each would convey additional 
impulse to the revolving mass at the opposite sides of the circle. In this 
manner a storm may be supposed to receive accessions of impetus at the 
exterior of the circle, by the conversion of the rectilinear force into a 
circular motion, and by enlarging the sphere of its action it would 
impinge more extensively on neighbouring winds, and receive a continuous 
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support Eyen if the , contigoiiy of two winds is not required to 
form a rotatory motion in the atmosphere, it appears to be absolutely 
neoessanr for tne oontinued existence of sucui an action. There seems to 
be no otner cause adequate to explain the duration of hurricanes for fifteen 
or twenty days, while trayelling along a distance of 3000 miles ; and 
finding mat tiiey arise between re^ar but opposite currents, continue 
their progression in the same r^tiye position, and only terminate 
or lose their specific action at that point wnere the two winds cease to be 
regular, or near the extra-tropical " yariables," it is consonant to reason 
to trace a connexion of cause and effect between them." 

From Thom's stand-point there is ne hurricane until the winds shall 
haye assumed a rotatoiy, or approximately rotatory, character ; he, 
howeyer, admits that eyen within the area of tne storm-field the winds are 
often IStftil and irregular, both as regards direction and force, and speaks 
of ^^ alternate lulls and nerce spiral rasts in the yicinity of me yortex ;*' 
but his happy exposition of the origm of such storms — '^ fix>m a constant 
struggle between two opposite currents " of air — clearly indicates l^t 
on l£e borders of the hurricane there must be a considerable space where 
the ^^ parent winds," that '^ conyey additional impulse to the reyolying 
mass,' are stormy and tempestuous to such a aegree as to render it 
^^ difficult," as Bbid says, ^^ to determine the exact point from whence 
the true whirlwind sets m ;" and Thom's diagram, a portion of which is 
giyen on page 39, is yery suggestiye on this point. 

Thom's explanation of the origin of the oydones of the Southern Indian 
Ocean was written in 1845, but at that time it did not receiye much atten- 
tion. Some years afterwards, when the Mauritius Meteorological Sociely 
was in full actiyity, and the storms of that region had become a constant 
subject of discussion among its members, Mr. MeIiDBUM, the able secretary 
of me society, was enabled by fuller inyestigation to corroborate and deyelop 
the yiews and opinions enunciated by Thom in respection to the locality 
where cydones are generated ; and in 1861 he wrote, — 

^^ The more the Hurricanes of the Southern Indian Ocean are studied, 
the more eyident does it become, that they owe their origin and continuea 
existence, for seyeral days, to the yibrating and conflicting action of the 
equatorial Westerly monsoon and Hie S.E. trade-wind, when the sun has 
southern declination. Between these two systems of winds there is a 
belt of maximum heat, and consequently of atoiospheric rarefitotion, with 
light and yariable winds ; and towards this space of diminished pressure 
the monsoon and trade-wind flow from opposite directions, brmging with 
them the yapours which haye been generated on either side. ^l£is oeltof 
yariables is inclined obliquely across the ocean, extending further south 
on its western side, towards the heated land ; and it ako has, within 
certain limits, a yibratory motion from north to south, and vice versa^ 
along its whole extent, — ^the trade and monsoon reigning alternately 
in the same localities. The monsoon, howeyer is the aggressor, being 
biK^ked and pressed upon by a much greater extent of cold and heayy 
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kir lliab its opponent ; and it ie during its imptions into the trade-wind 
region that hurricaneB take place. 

' tt might be expected that as the line of demarcation between the two 
winds has a g^e&i extent in longitude, so several hnrricanes (or oydonee) 
might he formed between them at the same time, but at oonsiderable dia- 
tances apart; andobBen'ationBhowsthatthisisthecase. Several instances 
occurrea in 1860, particularly in February. During the last ten daysof 
that month, the e<|natorial borders of the trade, along ita whole extent, 
were in a stAte of stormy gyration, and several distinct cyclones raged at Qie 
same time. The same thing has again occurred this year (1861)." 

This appears to be the place for introducing the celebrated case of the 
brig Charles Beddle which gave such impetus to the purely (arculw 
theory of hurricanee ; after which, and before proceeding to aiadtisB the 
more recent views of meteorologists in respect to hurricaneB, it will 
be most appropriate to 
collect into a few pages 
what have hitherto been 
considered the practical 
rules deduced from tho 
"law of storms." 

The Charles Eedille, 
(Capt. Finck) was a Mau- 
ritius brig, engaged in 
the cattle trade, and 
having been 
bniltasaslaver, 
was considered 



a very fast sailer. 
She left Mauri- 
tius towards the 
end of February, 
1845 (other ves- 
sels having started 
a day or two earlier) and after clearing the 
island, took a northerly course. Towards 
evening of the day of sailing she appears to 
have fallen into a heavy gale, whien even- 
tually proved to be tlie outer verge of a 
hurricane advancing from the N.E.-ward. WheSier abe 
put her helm up in order "to run out of the hurricane" is 
not clearly stated, but ?ot five snccessive days she was ap- 
parently Bcuddmg right before the wind, as shown by the following 
extract from tier log-book, and from which FiDDiNaTON deduced tb? 
/fOia^Juble track ^veu in Fig 13. {^e abpir^ t^ stom'a ««itre.) 
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Log nf ft« Bfig Ohablcs Hiddlb, ofMami&M, CbptoJn FntOK; (itMl in frmeV), 
copiwl }g Giptote Bom, MaaXtie AUmSmi of tM. Port, mdtrantlated 6g 
uksui nDDiNonxiN. Namlical Time. 
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JW(% 2lit to amrday 22iid February. 1846. 

Horizon very low ((re« rBpoTonhi), thick weather 
all round. Heayy aea, amort brewe, uoiler the Ifti^ 
sails; ptimped ever; two honrB. 

Sea and wind gradually incroaging, vesael labouring 
greatly, weather aqnally and threatening all round ; 

went in two in the slingB, clued np and furled main- 

the mainyard on the boams. In jib and miisn; 
scudding under tlie foresail, fora-t^oil and fore- 
lopmast Btaysall, to wait for daylight; heavy squalU 
and sea. Down main-lopeail yard, and atrnck top- 
Bale begins to make itself be felt; scudding tmder 
foresail, and fore-topsail. 

Latitude by Account 16° 42' S., 
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SatHTday 22nd to Smidas 23rd ^Imtary. 

Very bad weather; frightfn! aea; blowing very 
hard with incessant rain; vessel taking in seas over 
the quarter while Hcndding under the foroaail and 
close reefed forc-topwiil. Pomped ererj hour; vessel 
labauring greatly from the seas which swept over ns. 
At 3 P.M. perceiving that the head rope of the fote- 
sail had given way, sent two hands to cut away the 
earingg, and let it come on deck ; saved the sail. The 
forc-topmaat staysail halyards having given way 
hoiated the sail by a tackle. Gale at its height, 
scndding right before the wind, as it conUnnally 
vecjred round the oompaaa; pumps attcndad to; vease! 
labouring excessively. It being impossible to cine 
np the foro-topsaU without risking severe damage, we 
resolved to run our chance of what might happen. 

N.B. No position is given on this day.— H.P. 




• Abeat lg nuiked [n ths log. 

tThBB 1«t windB wiaem™. m » narked in the loB. I 
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Bimday 23rj to Monday 34tA February, 
Weather nlwaya the aame with a frightfal tea. 
Shipping from time to time very heavy seas ; one 
filled the whole deck fore and nttwith two feetoi 
wafer: the larboard waiBt-board carried away; mnch 
water goine down the hatchways and cabin scnttle, 
thongh all secured by tarpanlinii. * P.M. fore-top«ul 
blew awaj; acndding nndec bare poles; the new fijie- 
topmast stajaail giving way, saved it ; two men at 
the helm, veeael labonring greatly; storm alwajs at 
the game heicht ; winda veering roand the compsffl 
Irom hour to honr, and even in half an honr.» 
Brought all the crew aft into the cabin to be at 

N.B. No position given on this day, — H. P. 
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Ximday 2itk to Tuiudas ZUh, librwry. 

The gale atwaya at the same degree of rtrength, 
bnt the aquallB a little heavier, pnmpa always in 
hand, vessel making water. AH the eabina below 
wet, the pTOViBlons m the great cabin aleo wet, the 
vessel RiB^ng water through evety seam in the deck 
without exception ; baled the water out of the cabin 
by buckets. 

Shipped several seas which went over all. 

At two ia the morning the vessel broacbed-to, the 
water two feet deep on the deck ; we remained in 

she righted. We broached-to again several times 
from the speed of the vesael ;t cleared thesenppera. 
At 10, shipped a sea in the fore rigging which carried 
away jib and fljing jib-boom. Cut away the wreck 
to clear the bowspit. 
Latitude by a donbttnl Observation ...16» 18' 8. 




1 Tho wordfl Hre "far Ii i««« du *oto»«." No daaU Ika 
dUBonllj d( itoerlng hor is hore implied.— H.P. 
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Ita»&y 2m to HWMWitep set* Ihh^tary. 

The gale always at the same streDgth without the 

ropen gave way ; chan^d them ; then the bolts also 
of the tiUer having giTen way, drove in praTenter 

Pumped ship every hour. The trnsses of the fore- 
jnrd gave way, replaced them ; suudding under bare 
pules. The sea frightful, vessel makiDg much water 
through the deck. 

t>ew worn out with fatigue. The son appeared in- 

latitude and longitude. 

Latitude by isdlflerent Obtervation 18° 2' 8. 
Longitude, ditto, ditto 61° 2" 80* E. 


PJi 
1 

i 
3 
4 

6 

7 
S 

9 
10 

u 

iii 

A.M 

I 

3 
4 
S 
« 
7 

a 

10 

11 
12 


10 
10 

9 

s 

9 

9 
10 
10 
10 
10 
10 
10 

10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 


::: 


SE 
SSE 

South 
6SW 
W.H W 
Woat 
N W 
NNW 
North 
NNE 

N K 
ENE 

Baat 
EHE 
SK 
B8E 
South 
88W 

S W 
W8 W 
West 


NW 
NNW 

North 
NNE 
ENB 

East 

SE 
SSE 
South 
8SW 

SW 
WSW 
West 

WNW 

NW 
NNW 
North 
NNE 

N B 
ENE 

Baat 


Wedneiday Wth to Th^Ttday Wh n}>ruar„. 

cleuring a little, but the squalla and aca always 
heavy ; pumped eveiy honr. Two men at the helm. 
Always under bare poles. At 10 p.m. clearing up 
a little, and we saw some stars, but the sea and wind 
always heavy. 

Bent fore- topmast staysail, and fore and aft main- 
sail with two reefs in it Bent another fore-topmaat 
staysail nn the forestay to balance the vessel's sails.* 

that we were nearer to MauriUus thfin to any 
other plact, tic Captain resolved to return there, not 
considering the vessel in a state to continae bcr 
voyage. 

Latitude ObBervation 20° 12" 8. 

Longitude Chronometer E2»24'E. 


•>'.'. WliontoIlBlioiildbeDude.hHTlnglcHt Cbelfb-lnom. 
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Th-urtday 27ik to IHday 29(A /!.6r«ary, 

Tha weatber becoming Ene, bent the forcaail mS 

Bpara tore-topBail, took the maia-topaail yard tor ft 

mainyMd, and let the reefs ont of the fore and ;«ft 

aoudj HtiU, and lightning in all quarters. 
Fine, and se» Bmooth with a pleasant bieeie. 

LoUtiidfl Obaervadon aS-lffR 

At end of day. 



It mtiit be noticed that PiDDDiaroN was ind«fatig»ble wbeti he ^hold tit « k^ 
book or a Mt of losj-books that would illustrate the law of orclmieB ; and in mprat 
to the log of tbe CharUi SeddU he most have spent mnon time ud Inlimi fii 
tnoro than it was worth — in det«nmninK in a Tariefy of waya tooh lesnlts m It 
wonid give ; bnt hie mun and most valni^le achierement waa tiie diagram of thi 
ahip'e oonne from day to day, at shown in Fig. 13, p. 42, — which, no donfa£ ia appnot 
mately correcL Thebrig'soonrseanddistanceby loKwaaabontN. 38° B.lOSmOeB, 
while the course and distance bjr D.B. and Obs. combinod was S. 66° W. S70 nuka ; 
which would give a onrrent or storm-wave nmning in the direotion of B. 61" W- 
abont 468 miles in five days, or at the average rate of abont 4 milea per hoar, m 
the log, on the face of it, and by comparing the coonea, winds, and distance witli tha 
remaiiEB, gives no sign of strict accara^, notwithstanding Fiddimoton^ enlogjr; iitaij 
be tried in a variety of ways, with an infinity of results — none satasf aotoi^ : tha nitj 
fact that comes broadly out is, that in abont the space of 120 honra, nbaa 
Boadding (according to tike account) before the wind, the brig made five etunplete 
circnits of the compass — the 1st in 31 honTs,the2ndin 35 hours, the 3rd in 21 hom^ 
the 4th in 17 hours, and the C ' " ' 

the time, is however open to q „ _, . 

wonld confute the log, if the winds in the storm have circular motion, tctgether 
a general tendency progression) towards the S.W.-ward, then (also oi necesaitf) 
the resultant of the soutEeriy and westeriy oonrsea must be in excess of that in kbj 
other direction, supposing a vessel to be nmning before the wind — and this too 
independently of any current. Log-booka, kept in the ordinaty way, are bnt a poor 
basis on which to found or establi^ a theory. 



PBACnOAI. BULXS BASED OH TBK omCnUB TOEOBT OF BTOBHS. 
From whatever cause a steady wind is so obstracl«d aa to prodooe » 
HTurioane, Typhoon or Cyclone, the wind then asanmes a rotatory motion 
over an area yaiylng from 20 or 30 to some hmidreds of miles in djametar, 
revolving the more rapidljr the nearer the centre or vortex, np to a 
certain difitance, within which there is a cahn ; meanwhile the centre of 
rotation, together with ihe tx>dy of the etorm, has a projfraMoa motium 
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Tirrine from S to 80 or 40 mOei per faonr, with oooarioDKl iotemutliiig 
interrua, duriog which it appears to be almost stationarj, althongh Uie 
ItnpetDOBi^ of the wind itself around the circle may continne nndi- 
nuniahed, &ndi Btorms have also been designated BavolTiDg Storms. 

Order of Rotation, — In the same hemisphere the wind abeav* reodvu 
in the itoTie uuy, and that is contrary to the apparent course of the eun ; 
hence this direction is opposite in opposite hemispheres, being from right to 
left in the northern, bat from left; to right in the sonthem hemispiers. 
Or, to uae the familiar illustra^p of the hands of a watch laid face 
QfawaniBi — (^ rotation of the vtiOa dwtng a horrioane, in tiie Xortbem 
HotiiiHpiieK, 13 in a direction contM^ to tliat in which the hands move 
(Fig. 16, p. 49)j — while in the BoOUmi Hemisphere the rotation is in 
the satno dhi^tion as that of lliS luuids of a watch. (Fig. 17, p. 49.) 
' ■ J fewnw nK — fte hiUiitail tracks of hnrrioanes, if they have 
Hk 1 tM Mag prevftlent alike m the tiiree oceans— tJie 
_^,^, , ,., M md nwrfSfr— thej follow at certain seasons tolerably 
mUm W>h% W *M tttte most be few Davigatoni who have never 
MMml W mk Vt •». Ihey are however rarely fbnnd within 
Wlftrum Vtpakat, M they rage with most fearful violence in 
lfc» M I I |* pi l it , lUd, IS a rab, take a ( 




t curved ronto approsimatiBg 



Sk ih» MHUMt fiMll!iq»hWe, commencing abont lat. 10° to 30*" K. the 



,, progressing towards W.N.W, with 



tropic, whn» its course for 
aome distance is nearly 
doe North ; somewhere 
in tie vioinity of the par- 
allel of 30^ N. it recwrue*, 
and invading the eztra- 
tropioal regions^continaes 
its progression, — advan- 
cing from S.W. towards 
the N.B. — increasing in 
diameter, while the wmd, 
though still of fearfiil vio- 
lence, has somewhat di- 
minished in force as 
compared with its rota- 
tory velocity while within 
the tropica, and so it 
moves onward, until it finally breaks up (Fig. 14). Such is especially the 
character of the West India hnrrioanes, whidi range between tne parallels 
of 10° and 50° N., and between themeridiaua of 80° and 103° W., Uiengh 
tibeiiiigorit;roftiMiOAreiw4adedl»tween>5°ind85*'W. SomeoftbMQ 
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that occur on the weetem aide of the Iforth Paoifio afiect the lame fono, 
while those off the ooaat of Mexico and Lower California merely take a 
N.W.4t direotioii of oomparatively amall extent. The qrolonei of the 
Bay 0?^ Bengal, and the Arabian Sea, as also the t^hoona of Cluni, 
generally t^ a straighter oonrse, owing to local oiroomBtanoea and the 
interference of the U^d. 

In the Southern Hemi^bere, the cyclone, oommenoing in the eqa»- 
tonal region, first advances 
from E.N.By^proOToaBing 
towards the W.S.W. with 
a more and more southerly 
tendency in approaching 
the Bontham tropio, in the 
vicinity of which its coarse 
is nearly doe South; it 
then commenoea to re- 
curve, and oontinneB its 
progressive movement, ad- 
vanoins from N.W. to- 
wards B.B., — expanding; in 
dimensioDS and probably 
diminishing in force as it 
traverses the extra-tropical 
regions, until it finally dia- 
4»pear8(Fig. 15). Cyclones 
oocnr in the Bouthem 
Indian Ocean between the 

N.W. coast of Australia and the northern end of Madagascar, and range 
from the parallels of 6° to 40^ S.;bat they are nnknown in the South 
Atlanlio. A few have been recorded in the eontli Pacific. 

Deductiont from the Order of Rotation. — Bearing in mind the direction 
of the rotation of the wind in each hemisphere, viz., against watch handi 
in the Northern, but with watch hands in the Southern, Hemi^here— 
certain portions of the storm will be characterized by certain hurrioane 
winds ; and considering the storm to be divided into four distinot parts, 
it wiU be found that, in the Northern Hemisphere, on the northecn 
margin the wind must be eaiterly; on the eastern margin, toutberU; 
on the Bontbem margin weaterly ; and on the western margin, norther& ; 
each portion of the cyclone possessing its appropriate wind. (Sw 
Fig 16.) 

The relation of the winds to the margins in the Southern Hemisphers 
will be exactly the reverse of their relation in the Northern, owing to 
the reversion of the rotation ,- thus, it is the southern margin of the 
storm, south of the equator, that exhibits an eoMterly ; the westm 
margin, a toutherUf ; the noruiem margin, a waterly ; Ktid the enstani 
marjtpn, a northerly wind. (iSm Fig. 17.) 
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Imi, u each portion of tiie IiTirrioaiie has its am 
B raenlts, uooraing to the Law of tiie Botation of B 
ay simple Rule for deter- 
ng the bearing of the centre 
he storm from Uie ship — 
Ltx^ to the vnneCe eye, 
Mt iit bearing by oompasa, 
B UQHTH point to the bioht 
10^ vhm in the Northern 
miAere—bttt to the left of 
vntePt direction tohen in the 
itam ffemiephere — mil be the 
lag <^ the etomCe centre. 
ioDoefiii the Nobthihii Hehi- 
DS. from an eatterly xoind 
lb uunoterizes the northern 
j^ of the storm, its centre 
bear aottth ; from a northerly 
1 the oentre will bear east; 
I a wetterUf wind it will bear 
I; and frtna a tovtherly wind, 
. (&» Fig. 16.) 
qj^ in the Souxhibn Hehi- 
IIO, from an eatterly wind, 
oai^ of the storm bears 
I ; from • aouiherly wind the 
leb^arsMst; from Avietterly 
ittouih; and fr>om a northa-ly wind, west. {See Fig. 17.) 
i u aharaoteriBtio of the hurricanes of both hemJBpherea that westerly 
la are fbnnd on their equatorial side, and east^ly winds on then 
r side, throoghont their entire course. 

"LS. — In Figs. 16 and 17, the line Q Q represents the Eqnator, and 
iTTQws (and the letters between them) show the direction of the wind 
uoh henuBphere, according to the oircolar theory ; the letters outside 
arrowB represent the points of the geographical horizon ; C is the 
n'a oentre; on this basis the two djagrams (16 and 17) Mly 
irate the preceding paragraphs, — thus, in Fig. 16, on the K.E. side 
he storm the wina will 1^ S.E. and (when facing it) the centre will 
' S, W., and similarly for the other points of the compass, bo that Fig. 1 6 
Btorm-oompaas for the N. hemisphere, and Fig. 17 a storm-compass 
ite 8. hemisphere. 

he line along which the centre of the hurricane progressively moves 
monsly called — the storm-pat^, the storm's trao^ and the axis-line ; 
lot inaptiy, by the French, the tr^eotory — as indicative of a parabolic 
kin-Bpaoe. (<Sm the dotted line in Fi^ 14 and 15, pp. 47 and 4S.) 
. Bhi{t, in front of the storm^ sailiiig, or lying-to, on tba vd& Vixa^ . 
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would bavB no aban^ of wind nntil the oftlm oentie had puaed orer 
bar, afler which the wind wonld sprine ap gnddenlj with great farj from 
the opposite direction to that by whicn she had entered the centre. 

Fur anj ^ren fixed point in the storm- 
field, the slower the progreaBive moTement, 
the leaa rapid will be tba change in the 
direction of the wind. 

^iff axis line, or track of Uie borrioane, 
dindes the storm-field into two parts, and, 
looking touiariU the direction in which the 
storm is moving, the part to the right is 
the riffht-hand semicircle, and that to the left 
is the left-hand semicircle. Another line, 
transverse to the axis line and passing throngh 
the oalm centre, divides the &torm-6eld into 
four qnadrants, each of which has its oha- 
raoterutic predominant wind, as seen in 
Fig 18, and as already explained on p. 48. 

French aathors, speaking of the two sidea of the storm-field, have 
applied the term ^'dangerons" (dangereux) to the eemioirole in wbicdi 
the rotatory and progressive motion of the 
winds is approximately in the same direction ; 
and the term " manageable " (fnantaft/e), or 
pertiua in Ibis case better expressed as " navi- 
gable, to the semicircle in which the two 
motions are approximately opposed to each 
other. These two sides, in Fig. 19, are respects 
ively designated by the letters D and N, and a 
glance at the long cnrved arrows, one north and 
the other sonth of the equator, which represent 
for each hemisphere the storm's track, shows 
tliat, in both bemispheies, the dangeroiu semi- 
oirdfl is intide or to eastward of the para- 
bolic carve, and the navigabU semidrole outside 
or to westward ; or, in relation to right and left 
of the track, in opposite hemispheres the posi- 
tions are reverBed, thne — 

In the Northern Hemisphere, the dangerons 
semiturole is to the r^b^ and the navigaUe 
semidrolBto the lellof the track: bnt, 

In the Sootbem Hemisphere, the dangeroas 
semioirole is to the lefl^ and the navigable semi- 
drde to the right, of the track. 

Kor are the terms wholly inappropriate, for, if in the dangerous semi- 
oirole, running before the wind, the tendency is ever towuda the' akia 
line. and the centre, bnt if in the navigable semioirol& except with bsd 
maiugmieat ■trhm m fitnit of Uie Btonn^ Iha teodmcy u ever away fiom 
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On this basis the mndt for each eemieirde are as foUovs : — 
In the NoRTHiBN Hekisphzbb : — 
Storm moving towards N.W, — 

IndangeroQs semicircle, winds from N.E. to S. W. roond by E. and S. 

In navigable semicircle, winds &om N.K to 8. W. rennd hj IS. and W. 
Storm recurring to Northward. — 

Li dangerous semicircle, winds from B. to W. ronnd by S. 

Li die navigable senucircle, winds from E. to W. roond by S. 
Btinm moving towards N.E, — 

Li dangeroos semicircle, winds from S.K to N.W. romid by S. and W. 

In navigable eemioircle, winds from S.E. to N.W. ronnd by E. and N. 
In the SonTHBBK Heiiisphxbb :— 
Sfanm moving towards S.W. — 

In dangerons semicircle, winds from S.E. to N.W. romid by E. and N. 

Li navigable semicircle, winds from 8.E. to N.W. roond by 6. and W. 
Storm recnrving to Southward — 

In daogerooB semioirole, winds fr«m E. to W. ronnd by N. 

Li navigable semioinde, winds from E. to W. ronnd by S. 
Storm moving towards 8.E. — 

In dangerons semicircle, winds from N.E. to 8. W. ronnd by K. and W. 

In navigable semicircle, winds from K.E. to S.W. ronnd by E. and 8. 

^nt better still is the consideration of the storm-field, as divided into 
four qnadraats, as in Figs. 20 and 21; from 
whioE it can readily be seen l^t the antor -r 
qnadrants (a c), ie. those in front of 1 1 ■ 
advancing centre, must, in each heinin>hen 
be tnore (^ingerous than the posterior (b d ■ 
while of the two anterior quadrants, sin ■ 
in one of them the wind blows towards, a 
in the otber away from, tbe axis line — 

S%e advancmg quadrant (Fig. 20 a.)oftke 
right-Jumd semvnrcle in the Northern HemU- ' 
jmere, but the advancing quadrant (Fig. 21 a) 
tf the left-hand semicircle in iha Soutltem 
Memitphere, must he the host DANGBBOns — 
in whioh, if a ship be put before the wind, 
■be mnst inevitably approach nearer and 
nearer to tlie storm's tnusk and centre ; but 
Hiis be it observed, is a manceavre only 
jnstifiable in the case of the vessel being on 
the verge of the storm, and so near the asis 
line that she can speedily cross it, and thus 
be broaght into the safer of the two ad- 
vancing quadrants. The posterior qnadrants 
can never come down on a vessel, nut, with plenty of sea-room, may be 
entered, and the winds turned to advantage. 
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The storm patfafl aver the Atlantio Ocean ue oharacteriaed fay mHam 
wmd$ diat are most danffercus to veflaeb fidUng in with them — accarding 
to the localily — as fioUows : — 



(1.) Before reeurvin^— -off the West Lidia Idands — ^the most dangor- 
ons hurricane wmds are those between KN.IL and N.N.B. 



(2.) About the period of recnrving, vessels off the Bahamas and the 
coast of Fbrida find K, KS^., and ELK winds most dangorous. 

(3.) After recurving vessels off the coast of the United States find 
KS.IL to S.S.E. and S. winds most dangerous. 

In the Sonihem Indian Ocean, if the OTdone be moving towards the 
Si W. the most dangerous winds are those oetween B» and E. ; but when 
moving towards the S.E.. winds between the IL and N. are the most 
dangerous. At the perioa of recurving, winds between N.E. and S.E. 
are most dangerous. 

So that in both hemispheres winds inclining to westerly are oom- 
parativelj safe, while such as have easting in them require caution, skill 
and judgment in manoeuvring the ship, under whatever cironmstanoes 
she encounters them — ^whether by running into, or being overtaken by, 
a hurricane. 

Use of the Barometer. — It was a trite observation of Piddington's that 
''he who watches his Barometer watches his ship.*' This invaluable 
instrument, if well understood and vHdchedy invariably announces the 
approach of a revolving storm, — shows whedier the vessel is plunging 
into the vortex, or if she be receding fix>m it — and hence, by carefully 
noticing its indications, the disastrous consequences of a hurricane jnay, 
to a great extent, be avoided, for the laws of its oscillations are appre- 
dablv characteristic and very distinctly marked. The barometer o&m 
stands unusually hi^h before the commencement of a hurricane, and 
frequently (if not always) just around the storm; and conceiving the 
hurricane to be divided, as before, into two parts by a diameter at right 
angles to its track, it may be noted that in both hemispheres — 

(a) The barometer always falls during the passage of the advancing 

semicircle of a revolving storm ; ana again — 

(b) The barometer always rises during the passage of the receding 

semicircle of a revolving storm :— 

hence, in cases of manoeuvring to take advantage of hurricane winds 
and to keep just within the verge of the storm, the barometer is of signal 
benefit; it should be kept as high as possible without losing the wind. 
When sailing from the vortex the barometer will rise; when sailing 
towards the vortex it will fall; and if, after having fallen considerably, 
it rises — at first rapidly, and ilien gradually — such rising indicates that 
the first (or dangerous) half of ilie storm has passed away. 

Tack on which to heave-to. — ^When involved in a hurricane, in the 
Iforthem Hemisphere, if the ship is on the starboard tack her head is 
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directed from the oAlre ; but if on ihe port tack^ her head is towards 
the oentre. In the Sontiiem hemisphere^ as a necessary consequence of 
the rotation of the wind, the conditions are reversed, and thus the star- 
board tack leads towards, and the port tack firom, the centre of the storm. 
But nevertheless, as a general role, since it is advisable to heave a ship 
to so that she may come up to the wind as it shifts, the rule will be, — 
in both hemispherea — 

(a) When in the right-hcmd semicircle heave-to on the starboard 
tack; but — 

{b) When in the left-hand semicircle heave-to on the port tack. 

Banning IB never recommended, except as a necessity. 

The Storm Wave. — ^The rotation of the wind in a hurricane violently 
agitates the surface of the ocean in the direction of the wind, producing 
a ewell or Stobh Wave, the undulationis of which roll to an extraordi- 
nary distance, behind, before, and on each side of the storm. As the 
wind is continually veering, there residts a series of undulations, 
producing in the area of intersection cross seas more or less dangerous. 
Such a series of undulations must Blwajs fringe the storm's wi^e, and be 
found to the right and left of the path over which the hurricane has 
advanced ; while the long rolling swell generally precedes it, and thus 
indicates tiie approach of the storm many hours — ^if not a day — ^before it 
is encountered by the ship. 

The area that rotatorv storms have been estimated to cover varies 
from 30 or 40 to 1000 miles ; but while the diameter, so long as the storm 
is within the tropics, expands but ver^ gradually, it suddenly increases 
in dimensions with remarkable rapidity after recurving. The rate aJt 
which they travel on their onward course also varies greaSy, not only in 
different parts of the globe, but even in the same locality, and at the 
same season. GtoneraUy, however, the velocity with which the vortex of 
the hurricane progresses is greater as the storm recurves on approaching 
the outer edge of the trade-winds. According to Bbdfield, the 
hurricane of August, 1853, traversed 7276 English miles in about 
12 days, with, a mean progessive velocity of 26 miles per hour ; but after 
it had arrived at the banks of Newfoundland, this velocity was increased 
to about 50 miles per hour. 

Within the area of the storm the wind has been estimated to attain, on 
frequent occasions, a rotatory velocity of from 70 to 100 miles an hour, 
and even more within the tropics. 

Tables I.^ IL, III. and IV. (pp. 54 — 56) ^ve the variaus methods of 
fnanmivrinffy according to the direction of wind and bearing of centre 
(on Uie circular theory): the headings of the columns sufficiently explain 
the use of the Tables : — It may be stated that I. and II. are given by 
DovB following Capt. Sbdgwiok ; IIL and lY. are given on Frendb 
authority, and m these K»navigable semicircle, D«dai]^rous semio^eb 
PJport taok| and S^stiirboaid tacL 
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Heaving-to will always be dangerous when in front of the cyclone and 
near the axis line, and having reason to believe the ship is in that 
position, avoid heaving-to under the following circumstances, unless 
compelled to do so : — 

When in the Northern Hemisphere — 
Storm moving N.W.-ly, winds between N.N.E. and E.N.E, 
Storm recurving, winds between E.N.E. and E.S.E. 
Storm moving N.E.-ly, winds between E.S.E. and S.S.E. 

When in the Southern Hemisphere — 
Storm moving S.W.Jy, winds between S.S.E. and E.6.E. 
Storm recurving, winds between E.S.E. and E.N.E. 
Storm moving S.E.-ly, winds between E.N.E. and N.N.E. 

General Rule. — The elder cyclonologists were very cautious about 
giving rules for manoeuvring ; those on pp. 54-56 are of comparatively 
recent origin. Their rules may be summarized as folfows — Sheave-to for 
the first hour to two (when overtaken by a cyclone) to determine your 
position in the storm, by noting the changes of wind and state of barometer; 
then, if it be deemed safe to stand on, do so ; should bad weather 
increase, with a falling barometer, heave-to again, and so continue, until 
new changes indicate that standing on may once more be attempted ; if, 
having done so, there is no improvement, exercise your own judgment as 
to heaving-to a third time. 

PiDDiNGTON was wisc in his generation, but far too severe a critic, for 
it is often easy to see, after the event, how misadventure has occurred ; 
but none of the cyclonologists ever wrote more practical directions than 
he did, when in later days he penned the following : — ^All positive 
rules for manceuvring are sheer nonsense, and only tend to mislead : evert/ 
ship in evert/ cyclone must Jiave its own peculiar management^ dependent on 
the four great elements of the problem, which are — (1) the ship and her 
sea-room; (2) the track of the cyclone ; (3) its rate of travelling ; and{4i) 
the ship'^s run and drift : while on the part of the commander, caution 
and watchfulness are essentially requisite. 

T/ie meteorological signs that lierald the approach of and thai usually 
accompany, a hurricane or cyclone have been carefully collected from 
various sources by Mr. W. R. Birt, and a summary of them is given in 
his " Handbook of the Law of Storms ; " in enumerating and collating 
them he has classified them under several distinct and characteristic 
headings, as follows : — 

*^ Meteorological signs recognised by the feelings — 

1. A sultry, oppressive state of the atmosphere. 

2. A calm. 

*^ Meteorological signs recognized by the eye — 

3. A remarkably clear state of the atmosphere^ so th&t ik<^ ^^vskx^^ 
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may be seen to rise and set with nearly the same distinctness as the 
sun and moon. 

4. A peculiar white appearance in the zenith, more or less of a 
circular form. 

5. A remarkably red or fiery appearance of the sky. 

(This is not unfrequently of such intensity as to tinge all surrounding objects 
with a deep crimson ; and when this is observed, there can be no question that 
the violent portion of the cyclone is not far from the vessel. When this red 
light is seen at night, the impression on the seaman's mind is, that * day has 
broken before its time.* 

6. A peculiar colouring of the clouds, more especially of an ohve 
green. 

(This is generally the precursor of a most violent and terrific hurricane.) 

7. A thick, hazy appearance in that quarter of the horizon in 
which the cyclone is raging. 

8. A remarkable and peculiar appearance of the heavenly bodies. 
When shining through a haze, they are said to shine with a pale 
sickly light, and are not unfrequently surrounded by rings of light, 
or halos. Some observers describe the stars as ^ looking big with 
burrs about them.' Others speak of their dancing, and generally, 
they have been noticed as being remarkably bright and twinkling. 

9. The sun on some occasions has exhibited a blue appearance, 
and white objects have been seen of a decided light-blue colour. 
The sun has also been observed of a pale and somewhat similar ap- 
pearance to that of the full moon. 

10. A dense heavy bank of cloud in the direction of the hurri- 
cane. 

11. A peculiar appalling appearance in this bank, more particu- 
larly as if it were a solid wall drawing down upon and closing around 
the ship. 

12. A darting forward of portions of this bank, as if torn into 
rags and sheds by some violent force, and driven before, not borne 
by, the wind. (When this indication is distinctly recognized, a run of 
about two hours towards the centre will involve the vessel in a de- 
structive hurricane.) 

13. A peculiar motion exhibited by small bodies, as branches of 
trees, when agitated by the wind, consisting of a sort of whirling, 
not a bending forward y as if bent by a stream of air. 

14. Lightning of a remarkably columnar character, shooting up 
in stalks from the horizon with a dull glare ; also like flashes from 
a gun, and sparks from a flint and steel. 

" Meteorological signs recognised by the ear — 

15. A distant roar (probably of the hurricane itself), as of wind 
rushing through a hollow vault. 

16. A peculiar moaning of the wind, indicative of the close 
proximity of the violent portion of the hurricane. 

^^ The meteorological phenomena accompanying a revolving storm may 
also be enumerated thus : — 
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1. A very rapid motion of the air, constitutiDg the hurricane, and 
increasinoj in velocity as the centre is approached. 

2. A fitful variation of intensity, in the force of the wind, which 
sometimes blows with fearfiil violence, carrying away everything 
that opposes its progress, theu sinking to a gentle breeze, or even 
lulling to a calm, but almost immediately afterwards springing up 
with greater violence than before. The hurricane winds are nearly, 
if not entirely, without exception puffy, violent, and blowing in gusts. 

3. An immense condensation of aqueous vapour,. forming large 
banks of cloud, which precipitate torrents of rain. The condensation 
appears to be so exceedingly rapid that large quantities of elec- 
tricity are generally developed, giving rise to incessant flashes of 
lightning. 

4. A general darkness and gloominess within the area of the cyclone, 
relieved only by the fitful glare of the lightning, or the appearance 
of the imperfefct circle of light near the centre or axis of the storm. 

5. A separation of the clouds in or near the centre of the hurri- 
cane, so as to produce in the immediate neighbourhood of the axis 
a clear sky, through which the sun and stars are often seen with 
great brilliancy. 

6. A calm in the centre of the cyclone. 

" Indications of approaching or existing hurricanes manifested by the 
ocean, of especial utility to vessels at anchor in roadsteads, &c. : — 

1. A swell produced by the storm-wave rolling in upon the shore, 
at first of a gentle character. The direction of this swell will pretty 
surely indicate the bearing of the storm, and its changes will point 
out, in some localities, the course the hurricane may be pursuing. 

2. A swell rolling in, without changing its direction^ may be 
regarded as indicative of a hurricane approaching the shore. The same 
phenomenon met with at sea (the ship's course being taken into ' 
account), will indicate the bearing down of the cyclone on the vessel. 

3. A dirty green appearance of the ocean ; on some occasions its 
assuming a muddy or brown colour, on others its being remarkably 
clear ; its temperature increasing, and its smelling stronger than at 
other times, are all indications of the proximity of a cyclone." 

The Mauritius Meteorological Society, for years after its establish- 
ment, were constantly discussing the improbabilities of many of the 
" well-established laws " and the errors of some of the "practical rules :" 
tihe subject, though ever recurring, was always fresh, for every season 
brought disabled ships to Port Louis to refit ; all sorts of forms for the 
cyclone, novel modes of progression, and new rules for avoiding the 
fury of the tempest were constantly before the members, and their value 
debated with considerable vigour : the perception of a theory differing 
from the circular one had dawned on them years before much notice was 
taken of their '^ Proceedings " in Europe, and in 1861 the controversy 
was at its height. Mr. 0. Meldrum, the secretary, had (during ten or a 
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doasen yean) often oalled attention to the apparent inoarving of the wind 
in cyclone?, and to the loBses occasioned by masters of ships acting on the 
supposition that the bearing of the cenixe of the storm was at right 
angles to the direction of the wind, and that the moyement of the wind 
was in concentric circles : he had come to the conclusion that there was 
a converging of the wind in cyclohes, when the late Capt. Douglas 
Wales, toen harbour-master at rort Louis, addressed the allowing im- 
portant letter to him in 1872 : — 

^' Some remarks of yours respecting the uncertainty of the real 
position of the centre of a cyclone set me thinking, and I send you a few 
ideas on the subject, which, as a sailor, I think worthy the serious 
attention of seamen, and the correctness of which they may put to the 
test of experience, whenever they have opportunities of doing so. 

*^ Allow me to premise that I have no intention of dogmatizing. 
I believe our knowledge of the causes of these fearful tempests, of 
their origin, their progress in this or that direction, their rate of pro- 
gression, their recurving, the reason of those reourvings, and tieir 
ultimate dispersion, to be still in its infancy. No doubt, the knowledge 
already acquired has saved many a good ship from becoming entangled 
in these storms, especially ships approaching them on their equatorial 
sides ; but at the same time it must be admitted that more than one 
intelligent seaman, who thought himself well lip in the subject, has 
actually run into the very centre of a cyclone, when, by all known rules, 
he ought to have been certain of avoiding it. 

" There must be some reason for such an error, and it is that reason 
that I have been seeking for, and which, I trust, I have to some extent 
discovered. I assume that within a diameter of 40, 50, 60, 70, or 80 
miles a true circular storm of terrific violence must be found in every so- 
called hurricane, and that to a considerable distance outside and around 
this central and circular storm winds are to be found gradually decreasing 
in force from 11, near the outer edge of the ceiitral storm, to 7 and 6, at 
the outer edge of the bad weather, but which, instead of blowing in ever 
enlarging circles further and further out from one common centre, are 
always converging to that centre, and on all sides gradually increasing, 
until, at a certain distance from the central calm, they acquire the foroe 
of a hurricane (12), and thence inwarda blow with great violence in what, 
in all probability, is as nearly as may be a circle. 

" It is these converging lines of wind that are, I think, likely to lead 
men into error as to the position of the centre of the storm. 

" I shall, to prevent confiision, confine myself to cyclones south of the 
equator, eveiry one acquainted with the cyclonic theory knowing that the 
inverse of rules for the guidance of seamen in the southern hemisphere 
will be the rules for their guidance in the northern hemisphere. 

" Let us suppose that a ship bound to Europe arrives at a point in a 
converging curve where the wind being N.E. with force 7, that is, double 
reefs and jib, — barometer falling, sky overcast, confused ewell, and, in 
short, every appearance of bad weather; — Lat. 12® S., Long. 70® E,— 



OF THE LAW OF STORMS. 61 

What ought her Commander to do ? ^ Heave-to on the Port Tack/ says 
one, ^ and wait for the weather to clear.' ^ Run to the S.W.,' says 
another, ^ and make use of the storm.' Being a pushing fellow he makes 
up his mind to run, and, truth to say, there are as many reasons, for 
approving that proceeding as for finding fault with it. 

" If he succeeds in making use of the hurricane he is considered a 
smart fellow ; if he runs into it and is dismasted, or worse, ^ rash,' 
^headstrong,' ^ignorant', Ac* are the best terms he can look for: a'nd 
yet he might as easily have been wrong in heaving-to as in running. 

" The wind being N.E. he infers that the centre bears N.W. (see 
diagram 17, p. 49.) He considers that the barometer and weather 
indicate that he is on the S.E. edge of a cyclone — the N.E. wind upon 
which he is running forming a part of a circular storm, and that 
necessarily the centre *s N.W. of him. Considering, further, that in 
that Lat. and Long, the storm is probably travelling W. S.W. , he thinks 
that if he runs S.W. he will be diverging from it, and that by making 
use of the storm, he will get fine runs, perhaps for days to come. 

'^ But if the N.E. wind be only converging towards the fearful storm 
raging near the centre, that centre, in the first place, bears W. by N. ^ N. 
instead of N.W., so that the vessel, by steering S.W., is not diverging 
from the centre, as supposed, but is really drawing nearer to it In due 
time the weather gets worse from this very cause ; the wind veers more 
to the eastward ; the barometer continues to fall ; and the Captain begins 
to doubt whether the storm may not after all be progressing more to the 
southward than he supposed — whether indeed it may not, although po 
far to the eastward, be actually recurving, and he naturally becomes 
anxious, and uncertain what to do. If he decides on running at all 
risks, he finds the wind still drawing at first more and more easterly, and 
then more and more southerly, always increasing in fury, and the sea 
becoming more and more heavy and tumultuous. But run he must now, 
and he must run dead before it, and being on what I have supposed a 
line of wind converging to a centre he finishes by getting into the real 
hurricane, and loss and disaster are imminent. He may, however, if his 
ship be tight and staunch, and runs well, get round to the N.W. side of 
the stonn, and so get clear, probably with loss of spars and sails ; but he 
has clearly run into what he was running to avoid, because he was 
imder the impression that the winds within the influence of a cyclone, 
although far from its centre, blew in circles round that centre, the wind 
everywhere clearly indicating the exact, or nearly exact, position of that 
centre. 

'* These opinions I submit with very great diffidence for the consider- 
ation of seamen and cyclonists. I am not going to attempt the setting 
up of any dogmatic theory of mine own, but I am inclined to think that 



♦ These expressions are mild as compared with some that were heaped on shipmasters 
who (following, as they thought, " definite and unambiguous rules ") had the misfortune 
to find their way to the centre, instead of oat, of the hurricane. 
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this theory of converging winds will probably acconnt for the manner in 
which many vessels have b(>conie entangled in hurricanes when seeking 
to avoid them according to cyclonic rules. Like all other theories on this 
very important subject, it reouires very careful consideration ; but there 
can be no possible risk in deducing from it the rule that vessels on 
approaching what the barometer, the state of the weather, and (he force 
of the wind, clearly indicate as the dangerous side of a cyclone, should, 
in seeking to avoid it, keep the \cind quite four pointy on the Port Quarter, 

" With the wind thus free, a fast ship would run with great rapidity 
through the water, and, unless the storm were advancing on her in a 
direct line, would be always increasing her distance from its centre, and 
getting into finer weather — and, in any case, would have a very good 
chance of running across its track, and thus avoiding it. 

" Ships running into cyclones on their equatorial sides are to a very 
great extent without excuse. Tliere are, however, some exceptional 
instances ; but they are very rare." 

The Theory of Revolving Stnrms had passed into what was supposed 
to be a well-defined Law, and the Practical Rules deduced therefrom were 
taken as established on tlie very best basis — that of experience : it may, 
however, be said, without misstatement, that, from a critical point of 
view, the circular theory had come to be accepted without much con- 
troversy ; — true, it had at first encountered opposition ; but from some 
cause, whether from the influence of names (always very potent), or from 
the apparent simplicity of the " Law " and its deductions, the opposition 
had been silenced, or was in abeyance. Now no place, better than the 
Mauritius, owing to its situation, could have been selected for a crucial 
examination — at once of the theory and its practical bearing on naviga- 
tion ; and the letter of Capt. Wales is important, as showing that the 
regular discussions of the Meteorological Society of the island were (in 
1872) beginning to develop valuable and unexpected results* There were 
advocates of the circular theory, and others who strongly opposed it, and 
the discussions were at times very animated ; the form of cyclones— 
whether circles or ellipses ; the calm — was it in the centre of a circle, or 
in one of the foci of an ellipse ? — were the winds at a given place in the 
storm from such direction as the theory required them to be ? — did this 
or that ship run into the vortex through disregarding or obeying the 
practical rules? — tliese had been the topics debated and discussed at 
almost every meeting of the Society for ten or twelve years : meanwhile 
the Secretary (Mr. 0. Meldrum) was quietly examining the archives for 
new data ; the investigation resulted in his faith in the old principles 
being gradually shaken ; and in February 1873 he read to the Society 
the following important paper : — 

Notes on the Form of Cyclones in the Southern Indian OceaUy and on 
some of the Rules given for avoiding their Centres. 

^' According to the earlier writers on the ' Law of Storms,* cyclones 
are of a circular form, and they are invariably represented by a number 
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of concentric circles, in which the wind in the Northern Hemisphere 
blows from right to left, or against the hand? of a watch, and in the 
contrary direction in the Southern Hemisphere. 

^^ Following in the footsteps of his predecessors, who had written some 
30 years previously, M. Bridet, in his excellent treatise, Etude sur les 
Ouragans (Paris, 1869), has adopted the same views. 

" Now, if cyclones are circular, it is very easy to know the bearing of 
the centre, and a very simple rule is laid down by cyclonologists for the 
^idance of shipmasters in" that respect. ' Turn your face to the wind,' 
flbey say, ^ and if you are in the Northern Hemisphere, the centre will be 

* to your right, but, if in the Southern Hemisphere, to your left.' Or 

* the bearing of the centre is always at right angles to the direction of 
^ the wind, but in different directions in the two hemispheres.' Thus, 
with the wind at East, the centre in the Northern Hemisphere bears due 
South, and in the Southern Hemisphere due North ; and so on. 

" But it is evident that if cyclones are not circular, the above rule is 
inapplicable. It is, therefore, of great practical importance to know 
something of the form of cyclones. 

^' The first time attention was called to this particular point, was, so 
far as I can find, in January, 1860. The winds and weather at the 
Mauritius Observatory had just indicated the passage of a cyclone, and 
I determined to deduce its track from my own observations alone, before 
any vessels could arrive. Proceeding on the supposition that the circular 
theory was correct, I was obliged to come to the conclusion ^ that the 
^ E.8.E. wind, which blew for 48 hours, did not belong to the cyclone, 
^ unless the latter travelled at first S. by E. and S.S.E., and then S. by 

* W. and S.S.W., or in some other irregular way.' 

" These remarks, which were published in the Commercial Gazette^ 
attracted the attention of Mr. Clare Bernard. 

^' ^ At the end of last January,' remarks Mr. Bernard in a paper 
which he communicated to the Society, ' I saw with great interest, in 
the Commercial (jlazette, the remarkable paper read by Mr. Meldrum 
to the Meteorological Society on the cyclone of the 8th to 16th 
January, and the perusal of it directed my ideas towards cyclonology, 
to which I had hitherto paid but little att^jntion. 

'^ ' Soon afterwards I met with an extract from the Archives of 
Mauritius, containing an account of the celebrated hurricane of 1818, 
and I was anxiovis to trace the track which this cyclone had taken. I 
did so according to the circular theory, following the method described 
by Mr. Meldrum in his paper, and was much surprised to find myself 
confronted by an impossible result. For the wind in 1818 commenced 
at E.8.E., which placed the centre of the cyclone to the N.N.E. ; it 
afterwards veered to South, thus placing the centre in the East, it then 
veered to North and N.W., which made the centre pass to the West- 
ward, and S. W.-ward of Mauritius. This cyclone, therefore, had travelled 
in a zig-zag direction.' 

*^ Mr. Bernard then proceeds to develope a theory by which^ otk tlaa 
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sapposition that cyclones are elliptical, that the centre is in the posterior 
focus of the ellipse, and that the inclination of the major axis to the 
meridian varies, he accounted for all anomalies. But it was evident 
that, without further obsenation, this ingenious theoiy would not be 
sufficient to overthrow the circular theory, which had held its ground for 
nearly 30 years. {See Mercantile Marine Magazine, Vol. 10, p. 321.) 

" From January, I860, down to the present time, no horricane has 
been examined liere which has not affordeil fresh evidence that cycloneB 
are not so circular as they have been supposed to be. To reprodace all 
the remarks that have been made on the subject would occupy too much 
time and space, but it may be proper to remind the Society of some of 
them. 

" In a paper read on the 31st July, 1860, giving an account of the 
hurricane of the 6th to the 17th February, 1860, it is said:— * The 
Southerly and Northerly winds extended many degrees South and 
North of the centre, giving the storm an elliptical appearance ; and on 
at least the 11th, 12th and 13th, the trade, at some distance to the 
Eastward, was directed towards the centre. Hence the bearing .of the 
centre, from many of the vessels was not at right angles to the wind's 
direction.' 

" The following quotation is from an account of the hurricanes of the 
18th to the 29th February, 1860 : — * There are no means of determining 
the exact forms of the cyclones on each dav ; but it is evident thafthe 
wind did not blow in true circles. From observations made on all sides 
of the Phoenix storm, on the 25th, it would appear that the meteor had 
a helical form ; for, while the S.E. trade swept round on its Western 
side, and the N.W. monsoon on its Eastern side, in two distinct curves, 
there was an Easterly stream of air (between the N. Ely, and S. Ely 
winds) extending over several degrees, and directed towards the vortex. 
{See Fig. 22 p. 67) On that day, then, and on subsequent days, the 
bearing of the centre at some distMuce, could not have been determined 
by the rules laid down on the subject. From the winds and weather at 
Port Louis on the 25th, for example, the centre, according to the 
Law of Storms, should have been due North of the Island, whereas it 
was W.N.W. of it ; and the bearing of the centre from St. Denis, 
where the wind was S.E., should have been N.E., whereas it was abont 

N.N.W.' 
" In a description of another storm which occurred in March, 1860, 

we read as follows : — ' Although the storm on some days appeared to be 
more circular than on others, yet it is probable that during the whole 
time the wind blew round the centre spirally. 
^' An account of the hurricane of the 29th January to the 7th 

February, 1863, contains the following remarks: — * But it is evident 
that at some distance from the centre the wind was not blowing in a 
circle. The probability is that it was blowing towards it spirally. At 
all events, it was impossible for the John Barrow^ WUUatn CarviU, 

^Louisa, &o.f io determine by the Law of Storms the bearing of the 



OF THE LAW OF BTOBMS. 65 

centre at noon, alihougli the wind was increasing fast and the barometer 
falling. The winds and weather experienced by these vessels would, 
according to the ^ Law,' place the centre to the N.E.-ward of them ; 
whereas it was nearly due North of the William Carvillj and N.N.W. of 
the John Barrow. All of them, in short, had the S.E. trade ; but it is 
difficult to know when the trade forms a part of the ^ storm drcW 
Gapt. Tillman of the Louisa, who was well aware that a cyclone was 
somewhere to the Northward, ran to the Westward, apparently uiider 
the impression that, with the wind at S.S.E. and S.E., he could cross 
the storm's track before the centre could reach him ; but after running 
nearly 200 miles W. i S. he found the wind hauling to the East, which 
made him give up the idea of passing in front of the storm. The 
storm was a revolving one, but it was only towards its centre that the 
wind blew in a circukr direction, the curvature increasing as the centre 
^ was approached.* 

^^ A description of a severe hurricane which took place from the 8th 
to the 22nd May, 1863, contains the following remarks : — ' Although, 
^ however, it is quite evident that the wind blew round the centre 
^ uninterruptedly, it does not appear that it did so in a circle. The disc 

* of revolving air was a vortex, the Western side of which was circular, 
^ or nearly so, while on its Eastern side the wind blew more or less 

* towards the centre, the Westerly winds curving sharply to Northerly 

* and N.Ely winds, and the Easterly winds blowing towards the centre.' 

" The years 1864-68 being remarkable for a comparative absence of 
hurricanes in the Southern ilbdian Ocean, we had not many opportunities 
of studying their forms, and the bearings of their centres with respect to 
the directions of the wind. But from what, we already knew, it was 
thought proper to call attention to the subject in a paper which was read 
before the British Association in 1867. The following is a quotation 
from the published report of that paper : — ^ As the trade wind in front of 
a revolving storm often blows in strong gales with a falling barometer 
over many degrees in longitude, and the direction of the wind, especially 
at a distance, is far from being at right angles to the bearing of the 
centre, severe losses have occurred in consequence of vessels, having 
the wind at S.E., running to the West or N. W., with the view of crossing 
the storm's path, under the impression that the centre bore N.E. In 
place of bearing N.E., when the wind is from S.E., the centre may bear 
North or N.N.W., and if the storm be travelling to the S. W., as is 
often the case, a vessel steering Westward or N.W. may be running to 
her destruction. During a hurricane in February, 1860, for example, 
a number of vessels left the roadsteads of Reunion with the wina at 
S.E., and running to the N.W., got into the heart of the storm. Several 
of them were wrecked on the coast of Madagascar, others were never 
heard of, and of those that returned some had to be abandoned.' 
"On approaching a cyclone on its Southern side, a vessel always 
encounters a strong trade wind, and the bearing of the centre can seldom 
be inferred from the direction of ^^ win4- ^his is often exemijlifidd.^^ 
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the oommenoement of a storm at ManritiiiSy as already l e f flrred to in the 
oases of the hurricanes of March 1818, and January I860. But we 
are not now alluding to such cases, but to the direction of the wind in 
what may be called the body of the storoL 

^ At 8.30 a.m., on the 25th February, 1860, a number of Yessela in {be 
roadstead of St. Denis received orders to pat to sea. The barometer 
was then at 29*68 inches ; the sea was very nigh; the wind was Uowing 
frotn S.E. in gusts ; much rain was falling in the squalls ; ihe mmbus 
clouds were moving with great rapidity ; the sea was increasing mm 
and more, and ev^erything indicated the approach of a hnrricane.— 
(Bbidit, Etudey Ac) 

^^In alL41 vesselsleft the roadsteads of B6nnion, either on ifaemaniiiig 
of the 25ih, or previously. 

^^ Nowy as the wind was from S.K, the ' Law of Stonna ' placed ibe 
centre away to N.E., and naturally enough the advice given to tbe com- 
manders of these vessels would be to run to the N.W., so as to cross the 
storm's path, in front of the centre, and get into the N.W. quadisnt 
But we nave ample proof that at noon on the 25th, the centre of the storm 
was nearly 150 miles N.N.W. of St Denis, and that as it was travd&g 
very slowly, the centre bore between N. by W. and N.N.W., instead S 
N.E.y at the time the vessels put to sea m>m that roadstead, with the 
intention, no doubt, of crossing the storm's patL 

^^ Most of the vessels steered towards some point between N.W. ind 
West, but only four of them succeeded in crossing the storm's path in 
front of the centre. One of these was a steamer, and two of the other 
three had put to sea from other roadsteads before the 25th. Fortanatet7 
for them, the storm was travelling at the rate of only two to three 
miles an hour, otherwise they would probably have been less fGrtanata 
If the storm had been progressing at the rate of five or six miles m 
hour, as often happens, mey could not have crossed in time. 

^^ Four other vessels which steered West, in place of N.W., escaped 
without serious loss. This is entirely attributed by Si. Bbidst to their 
having kept on the port tack, but tLeir comparative safety was fully u 
much due to their having been considerably rarther from the centre than 
the vessels which ran to the N.W.-ward. One of the commanders, on hb 
return, thought fit to apologise to the Port Captain for not having 
followed his instructions. ^ According to the Law of Stonns I show 
^ have run to the N.W. to try and pass to its navigable side, but 6ie 
^ fear of broaching-to prevented me, and I resigned myself to receive the 
^ ftdl force of the hurricane, my ship, in fact, oein^ quite prepared for 
^ lying-to.' It was well that he did not run to the N. W. 

^^ As for thQ remaining 33 vessels, the results were deplorable : 55 men 
perished, either swallowed up by tlie sea, remarks M. Bbidbt, or sno- 
cumbing to disease contracted after the sufferings of shipwreck. Three 
vessels disappeared and were never heard o£ Three more were wrecked 
on the coast of Madagascar. Four were afterwards condemned it 
JSiy Penis^ and two more at Fort Louis, In fine^ only 10 yeeseb 
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sustained sBglit damage, the remaming 31, either through total loss, 
or aaoBeaarr repairs, costiog the insnien, accordiDg to H. Bbidbt, 
a,d€OjOOO francs, or £134,400. 

" While lamenting these disasters, M. Bkidbt, in very strong terms, 
asoribes them to the ignorance or the culpability said to have been 
shown by the oommanders in not having acted in conformity with ' the 
princdptes of the new science,' But it mil not, we think, be difBcnlt to 
prove, that, on this occasion at least, the ' principles ' themselves were 
more at &nlt than the commanders. 

"When the wind was from B.E, at St Denis (Reunion) on the 
morning of the 25th, with a rather low and falling barometer and every 
iq)peaianoe of a hnrricane, M. Bbidbt, believing that the centre of the 
cyclone bore N.E. and that the vessels were in &ont of it, would have no 
doubt counselled the commanders to run to the N.W. with all possiUe 

"Now, the centre did not bear N.E. but between N. by W. and 
K.N.W. 

^18 very importnnt point is fnllv proved by otwervationa made &t ManritiaB (M), 
and B^nmon ( R), and by the following vewels:— £mi^ Smith (e), Suxillouj (t), 
steamer Somme (arrow above RV Calbert (arrow below R, or lUnmon), Octon 
Wave (w) near Foule Point, PhcEnic (p), Johcmne (f), Oheae (c), iteamer 
Sahiiabi (h), and Jemmy (t).° 

" We haTe,.then, the direction of the wind at 12 different points on 
all sides of the centre : and these show that, at noon of February 25th, 
the centre was in latitude 18° 40' S., longitude 54'' SO' E., near the 
pontion of ihe Chine. These observations, nowever, not only enable na 
to determine with sufficient accuraoy the position of the centre at noon 
on the 25tb, but they also 
afibrd a good idea of the 
form of the cydone (see 
Fig. 22.) We see Oiat 
from the Ihiiljf Smith and 
SwaUmo northwards to the 
Ocetm Wacef the wind 
curved round from S.E.- 
■ward to S.by W. on the 
aw. and West aides of 
the storm, but that as it 

Sorsned its coarse to the 
r.E.--mird it must have 
sharply curved so as to 
form the N.N.W. wind 
experienced by ths Fhcmie. 
It then gen% curved round 

on the M.EI. side of the ^ 

• The letters ibow the positions of the vessels, and o( HatuitiaB and B6nniiMi 
90 tig. 23, between lat. 1^ and 20° S., long. 46° to &3° B. 
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storm, as shown by the N.E.-I7. winds of the ChSne and Johanne. To 
the Southward and Eastward of these vessels, again, we find, as at 
Mauritius and with the Bahiana^ an Easterly wind almost directed to the 
centre, while at and near Reunion there was a strong S.E.-ly. wind, also 
blowing more or less towards the centre. 

'^ About 150 miles to the N.E. by N. of St. Denis the Johanne had a 
hard gale from N.N.E., whereas if the S.E. wind at St. Denis had 
belonged to a circular storm, the Johanne should have had the wind firom 
N.W. by N. 

^^ M. Bbidet does not give the position of the centre at noon on the 
25th, but he places it at noon on the 26th in Lat. 19^ 2' S. Long. 53^ 2(/E., 
and it was placed by us in Lat 19^ S. Long. 5*6° 3(/ E., which is 
practically the same. But we have seen that at noon on the 25th, the 
centre was in 18^ iV S. and 54^ 3(/ E. From noon on the 25th to 
noon on the 26th, therefore, the storm travelled nearly 62 miles (m a 
W.S.W. course, or at the rate of 2*6 miles an hour. 

(See Fig. 22 for the position of the centre on the 25th — ^towards which the spirals 
converge, and on 26th, indicated by a small white circle.) 

" We thus arrive at the following important results : — 

^^ Three hours after the vessels left St. Denis on the 25th, with the 
wind from S.E., the centre bore about 150 miles to the N.N. W., and as 
the storm was travelling at the rate of only 2*6 miles an hour, it is dear 
that at the time the vessels put to sea (9 A.M.) the centre must have still 
been nearly in the same direction, the storm in the three hours' interval 
having progressed only 7*8 miles to the W.S.W. At noon on the 26th, 
the centre was 160 miles due N.W. of Si Denis. Hence, if the vessels 
had all steered N.W. on leaving St. Denis, at the average rate of seven 
knots an hour, they would have reached the spot occupi^ by the centie 
at noon on the 26th (as given by M. Bbidet himself) at 8 a.h. on the 
26th, or four hours sooner than the centre, and have been at a distance 
of only 10 miles from it. 

^^ A part of M. Bbidet'8 censure is directed against those commanders, 
who, by running to the N. W., and getting ultimately involved in the 
dangerous part of the hurricane, did not from the outset run on the port 
tack. But what we contend for is, that as the centre did not bear N.E. 
but N.N.W., it was, imder any circumstances, most dangerous to steer 
to the N. W., and that heavy losses were to be fully expected, seeing that 
the vessels were going straight to the centre. Four did succeed in 
crossing the storm's path in front of the centre. But this was the 
result of mere hazard, for it is certain that none of these vessels, when 
they left St Denis, knew either the bearing of the centre or the storm^s 
rate of progression. They owed their safety to the fact that the storm 
was travelling very slowly, and probably to the circumstance tiiat they 
were enabled to run faster than the other vessels, and very little merit is 
due to their commanders. 

<^ Moreover, the vessels that were fortunate enough to cross in front 



OF THJC LAW OF STOBVS. 69 

of the stonn kept on the starboard tack, which, as the storm was 
travelling on a W.S.W. coarse is the tack nsnallj recommended to 
yessels about to pass into the right hand semicircle, it being expected 
that the S.E. ana S.S.E. winds woald soon veer to South and S.W. 
That the less fortunate vessels, therefore, should be blamed for running 
on the starboard tack at the outset, is, we think a mistake. For aught 
ihej knew, the storm might have been travelling on a S.W. by S. 
course, in which case they would have been at the outset in the right- 
hand semicircle. It is true that, when thej found the wind hauling to 
the East, they should, if possible, have been put on the port tack. Bat 
this may have been impossible. Thej ran to the Northward, in expectation 
of the wind veering to South and S.W., and before the S.E. and S.S.E. 
wind began to veer, not to South, but to East, they were irretrievably 
involved in the storm. Their great misfortune was tliat they held to the 
N.W. at all, on any tack. 

^^ We pass to another point which bears on the subject : — 

^^ It has been observed at Mauritius that when cydones pass on the 
North of the island, the wind often veers only from S.E-ward to 
N.E-ward, or to North at the utmost, although in pursuing its course, the 
centre of the storm is afterwards found to bear West or even S.W. of the 
Observatory. 

^^ In the destructive hurricane of the 18th to the 29th February, 1860, 
for example, already referred to, the wind veered only from S.E. to 
K.N.E., and then gradually backed to E.S.E. ; and when the wind was 
from N.E. on the 27th, uie centre of the storm did not bear N.W., 
according to the ^ Law,' but West. 

'^ Agam, in the great hurricane of the 9th to the 19ih February, 1861, 
the centre of which passed between Mauritius and Il6union, the wind, it is 
true, veered from S.S.E. to East, N.W., and West, but its direction was 
not a sure indication of the bearing of the centre. On the 17th, for 
instance, when the wind at Port Louis was from N.N.W., the centre did 
not bear W.S.W., but between g.S.W. and S. by W. 

^^ From the 4th to the 10th January, 1871, a storm passed on the North 
of Mauritius. The wind at the Observatory veered only from S.S.E. 
to N.E. , and then backed to E.S.E. The storm was traced from latitude 
17° S., longitude 60° 45' E. at noon on the 4th, to latitude 30° 28' S., 
longitude 57° 48' E. at noon on the lOtL It travelled at first on a 
W.D.W. course, and afterwards on a S.W., South, and S.E. course, 
passing a few miles to the Westward of Reunion on the 6th, where it com- 
mitted considerable damage. Now at noon on the 6th, when the wind 
at Port Louis was strong from N.E., the centre, in place of bearing 
N.W., was 180 miles to the S.W., the wind at Port Louis blowing 
directly towards it Many persons at Mauritius thought that as the 
wind did not veer beyond N.E., E6union would be spared, but the 
arrival of vessc^ls with full information showed, not only that Reunion had 
suffered, but that the storm had passed to the Westward and Southward 
of that island. 
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'^ At a meeting of this Society held on the 23Td Maroh| 1871, the 
storm's oonrae and extent were discussed, and particular attention again 
called to the fact that the bearing of the centre was £Eur firom boDg 
at ri^ht angles to the direction ot the wind, especially at a distinoe 
firom it ; and it was also remarked that, as usual, some of the yeasels thai 
had put to sea from Reunion had not since been heard of, thej Imving nm 
to the N. W., when the wind was firom S.E., and probably got into or 
near the centre. 

^^ About this time, I had a conversation with the harbour master, 
Captain Wales, on Uie subject, and made a rough sketch of what I con- 
ceived to be the form of cyclones in these latitudes. Captain Waus at 
once perceived the practical bearing of the remarks submitted to him, 
and in a few days he drew up a paper ^ On the Ccnoerging €fihe WM 
m Cyclonesy which was read before the Society {iee pp. 60-62.^ 

^^ Between the 8th and 19th February, 1872, a very severe imrrioane 
came down from the E. N.E., the centre passing about 70 miles North of 
Mauritius early on the morning of the 6th, ana 40 to 50 miles N.W. of 
B6union in the night of the 16th to the 17tL It did little barm at 
Mauritius, but the crops at Reunion suffered greatly, and several lives 
were lost. At the Observatory (Mauritius), the wind veered firom ELELK 
to N.N.E., and then backed to E.S.E. The storm's path and extent 
were discussed in a paper read before the Society on the 28th Mareh, 
1 872 ; and we know beyond all doubt that when, at noon on tho 17tfa, 
the wind was blowing at Mauritius in strong breezes firom N.E. by N., 
the centre of the storm bore about 240 miles W.S.W. of the ObsOTvatoiy. 
On this occasion, also, a number of vessels put to sea firom B^onion, uid 
some of them have never returned. 

^^ From the 4th to the 10th Januarv, 1873, another severe hurricane 
came from the N.E.-ward,passed Nortn of Mauritius, and committed great 
damage at B^union, blowing down buildings, destro^g the crops, and 
causing general distress. We know that at Mauritius the wind veered 
only from S.E. to N. by E., remaining but a short time at the latter 

fi>int, from which it backed to East, and that w:hen the wind was bom 
. by E. the centre of the storm bore about S. W. by W. 
« Shortly after the storm of 1871 or 1872 (I forget which), I reoeired 
some copies of a B^union newspaper containing a mscussion of the storm 
by M. Bbidet, as well as several letters, in wnich the writers, or some 
of them, requested that gentleman to explain the fact that the wind at 
St. Denis did not veer more than it did, the circular theory requiring it 
to have passed to the West of North. I am not aware tfaiat IL BBmiT 
has given any satisfactory answer to these inquiries, his reply merety 
re-asserting the correctness of the ^ Law of Storms ' as expounded bj 
himself and others. Another writer, however, has suggested that, in 
approaching Mauritius and B6umon, cyclones might be flStened in oon- 
sequence of the resistance presented by the high lands of these iaiandi, 
and, if so, that this would account for uie wind veering so little. Bat ai 
examination of storms which have taken place at a great dietuoe firas 
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high Ixnd shows that their fonns were nearly the same as in the case of 
stormB pawing near Manritiiu and Bgnnlon, and tJierefore the supposed 
inflaenoe of the monntainB of these islands in altering the form of orolones 
OMinot be aooepted as an exphination of the observed facts, llhis is a 
point of 80 muoh importanoe that we do not hesitate to give the det^Is, 
me one day (the 16th), of the hurricane of the 8th to the 22nd May, 
186S. 



(The diips 
Fif. 23 b7 their raapeotivf 



9 lett«ifl :' the area embraced is from latitude 
ireen loagitude 71^° and 89° E.) 

"The centre of the storm at noon was in latitude 11° 20' 8., longitude 
78° SO* £., or about 20 miles to the Eastward of the Jame* Ruaid. 

** The relative positions of the vessels, and the wmds they had (aa laid on 
down Fig. 23) show that the 8.E. 
trad»-wind gently carved rotmd on 
the the West side of t^e storm, as 
shown by the logs of the Gohxmda, 
FraneU Banfield, Formosa, Ra- 
Jasthanf lioehnagaT, and Fez 
Mabannee; that nearly 380 miles 
dne North of the centre the Ibi» 
liad a strong breeze from West ; 
that between the IbU and the Alice 
Mnud the wind must have curved 
aharply roand from West to N.E.; 
tliat file N.£.-ly. winds of the 
Alice Maud, Seinde, Earl DaUumaie, 
Seraldf and Adela were direoted 
towards the centre ; and that when 
the Tjieliagne had a storm from 
E.B.U. to East the centre bore 
oboQt 120 miles to the N.W.-ward 
of her. 

" The form of this cyclone, therefore, strongly resembled that of the 
25th February, 1860, which will be best seen by comparing Figs. 28 
Mid 23. 

" Tbi6 Earl Dalhontie had been teadding since 5 f.h. on the 14tb, and 
by 8 A,H. on the 16th she had gone three times round the centre, the wind 




2 regularly from N.B. to East, S.E., South, S.W., West, <&o., bacOi 

'le apparently got into the o^itral calm foraftw 

minutes at 3.30 A.K. on the 16tb. But no sooner did she get oat of the 



until at last she a 



veenng i 

toNJ., 
minutes 

oentre, with the wind at N.N.W., than she aeain b^;an to scud. By this 
time, however, the storm, which had been almost stotionary, was travel- 
ling at the rate of 15 miles an hoar, and she ooold not maoagp to ran. 
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Toand the centre a fourth time. Still she held to the S.W. before the 
N.E. wind at the rate of 10 to 11 knots an hour, until, finding little im- 
provement, she was hove-to at 6 P. iff. 

'^ During the latter part of the 16th and the earlier part of the ITtib, 
the vessels that had the wind from the N.E.-ward (ARce Maud^ Semdej 
JSarl DaUumnBy Herald^ and Adela) were either hove-to, or proceeding 
slowly to the Soudiward or S.W.-ward. But on the 17ih, toe weather 
having much improved, and the barometer risen considerably, they ran to 
the Southward and S.W.-ward, and on the 18th, the storm recurving and 
travelling slowly, most of them got into the cenke, or dose to it, a swxmd 
time, ima suffered severely. 

''The .EorZi^aZAaiintf scudded as before; butbythetimeshehadbroudit 
the wind from N.E. to S. by W., the rudder head twisted, and refusmg 
her starboard helm, the ship broached-to on the starboard tack, and went 
over on her beam ends, witn her lower yards in the water, the lee main 
deck ftdl, and the sea washing up half-way on the poop deck. In thiB 
dilemma, it was found necessary to cut away the three masts by the dedL 

'^ The Alice Maud foundered, but fortunately her officers and crew were 
saved by the ChanardL 

'' The HeraJdj proceeding more slowly to the S. W.-ward than the Eoail 
Dalhauiief got into the centre only at 10 A.M. on the 19th, and was dis- 
masted. 

''At 10 P.M. on the 16th, the James Russel had the wind from 
W. by S., from which it veered to W.N. W. and North early on the 17tli. 
The weather being now more moderate, she ran South with tiie wind 
veering to N.N.E. and increasing, and by 3 p.m. on the 18th, after being 
dismasted, she was in the central calm^ with her barometer at 27*30. 
At 5 P.M., the wind recommenced from West to S.W., and blew with 
great fary for two hours. 

" The Scindey going at the rate of only 2 to 3 knots, did not get near 
the centre a second time, but the Adela came up close to it, and was in 
great danger of foundering. 

'^ The Fairy y which had also the wind moderating at N.E. on the 16iii 
(position not given), bore away S.W., and on the 17th she was 'running 
before the wind (from N.E.-ward) with all possible speed.' At noon the 
18th, in latitude W 9' S., lon^tude 78"" 10' E., with a furious hurricane 
from the N.E.-ward she was laid-to on the starboard tack. ' At 6 p.m , die 
' hurricane, which was then raging with tremendous fruy, ceased in lefls 
' than one minute to an entire calm.' At 7, the hurricane recommenced 
from the opposite quarter, namely, S.W. She was then kept right before 
•the wind, but in ten minutes she was thrown on her beam ends, and was 
for some time in great danger. On the 20th, she was abandoned, her 
officers and crew talking refuge on board the Arundel from Bombay to 
Liverpool. 

" It is quite certain that all these vessels, if they had not run to the 
Southward and S. W.-ward, but had stood back for 48 hours, would have 
esoApeif But what we have especially to remark is this^ that^ iu all 
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pfobabilitjr^ the oommanders were entirely mistaken as to the bearing of 
the oentre. Most of them had been more or less involved in the hurri- 
cane from the 12th to the 16ih, but at last the wind began to moderate^ 
and the baromieter to rise rapidly. Now, with the wind from N.E.^ 
and the barometer low, though rising, the centre, aocordinff to the circular 
theory y should bear N.W.; and, as the weather improved and the baro- 
meter continued to rise, it would naturally be inferred, that, with the 
centre in that direction, and its distance increasing, there could be no 
great danger in runnincr to the S. W.-ward. But at noon on the 16th, when 
ttie wind was from N.E.-ward, the centre was from 200 to 300 miles to 
the B. W.-ward of the vessels, and, therefore, at that distance the wind 
blew directly towards it ; and it cannot fail to be remarked that this 
18 analogous to what has already been pointed out in the case of hurri- 
canes passing near Mauritius and Beunion, the N.E.-ly. winds at a 
distance blowmg more or less towards the centre. 

^^ On the other hand, we have evidence that, near the centre, the wind 
Uows, if not in a circle, at least nearly so. A good example of this is 
fiimidied by the Earl Dalhoum in running round the centre of the hurri- 
cane of May, 1863. At noon on the 15th, she was in Lat. 8^ 55^ S., 
Lon^. 84^ 32^ E. The following is an extract from her log : — 

'^^At 1 A.M. a heavy gale from East; course West, 10 to 11 knots. 
At 2, wind S.E. ; course N.W., 10 to 11 knots ; raining in torrents. At 
3, wind South ; course North, 10 knots ; the roaring of the wind is 
something fearful, and the intense darkness is truly appalling. At 4, 
wind S.W.; course N.E. 10 knots ; bar. 29-70, At 5, wind W.N.W.; 
course KS.E., 10 to 11 knots. At 6, wind N.N.W.; course S.S.E., 10 
knots. At 7, wind North; course South, 11 knots; blowing with 
tremendous fory, and raining in torrents ; bar. 29*45. At 8, wind 
N.N.E.; course S.S.W., 11 mots. At 9, wind N.E. by E.; course 
S.W. by W., 11 knots. At 10, wind East ; course West, 11 knots ; bar. 
29*35 ; same weather and sea ; still scudding.' 

'^ It would thus appear that it took 9 hours to go completely round the 
oentre, and as the distance run was 95 miles, the diameter of the cyclone, 
on the supposition that the wind blew in a circle, and that the storm was 
stationary, would, with the Earl Dalhoum^ be nearly 30 miles. The storm, 
however, was not stationary, but travelling at the rate of 3*3 miles an hour 
to the 8. W.-ward. During the two hours, therefore, it took to bring the 
wind from East to South, me centre would have advanced nearly 7 miles, 
and have approached the vessel when on the S.W. side of tne storm. 
But in gettmg round on the Northern and Eastern sides her distance 
from the centre would be increasing. This mav partly account for the 
fact that in the Western half of the storm the wiiui veered rapidly, 
taking only about 3^ hours to pass from East to West, whereas it took 
5^ hours to pass from West to East. There is reason to suppose, how- 
ever, that even at that short distance from the centre, the wind on the 
N.E. and Eastern sides of the storm were incurving towards the centre, 
for it took only one hour to bring the wind from 8* W% ^ ^ ^^ 
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apparently showing the sharp onrving in that part of the storm &hfea^ 
waded to, while it took a whole hour to bring the wind from W.N.W. 
to N.N.W.; and it will be seen that it remain^ 2 hours between North 
and N.E. by I^i whereas on the Western side it veered four points in 
one hour. During all this time, the vessel was gradually i^proachiiig 
the centre, for with the N.B.-ly. and Easterly wmds, she gamed mofte 
than she had previously lost. 

^^ Her next run round *the centre was performed in a little more ihan 
8 hours; and as the subject is rather interesting, it may be proper to ffVB 
the log in full, commencing where we stopped with the wind at East:— 

" * At 11 A.M., wind S.E. by E.; course N.W. by W., 11 knots; ship 
labouring very much. Noon, wind 8. by E. ; course N. by W., 10 to 11 
knots ; sky densely overcast ; same fearful hurricane, and rain in torrsnts ; 
bar. 29-25. At 1 p.m., wind S.W. by W.; course N.E. by B., 10 to 11 
knots ; dense upper clouds, and light lower scud flying in vaiions 
directions. At 2, wind W.N.W.; course E.N.E., 10 to 11 knots. At 
3, wind N.W. by W.; course S.E. by 8., 10 knots; blowing a most 
severe storm with constant heavy rain. At 4, wind North ; course 
8outh, 11 knots ; bar. 29*20. At 5, wind N.E.; course S.W., 11 knots. 
At 6, wind E. by N.; course W. by 8., 12 knots. At 7, wind E. by S.; 
course W. by N., 12 knots.' 

^^From 10 A.M. to about 6^ p.m. the wind veered right round the com- 
pass, the vessel making 92 miles ; and it ¥rill be seen that, as before, the 
wind must have curved sharply from 8.W. by W. to W.N.W. and 
very slowly from W.N.W. to N.W. by N. 

^^ It would be easy to adduce many more instances showing that at 
least at some distance from the centre the form of cydones in the 
Southern Indian Ocean is not truly represented by concentric oiideB, 
and that the rule usually given for ascertaining the bearing of the oentrd 
is often inapplicable. But we must stop here for the present, and now 
proceed to state briefly the conclusions at which we have arrived. 

^^ To find the exact directions in which the wind blows in a hurricane 
is not an easy matter. The true positions of the vessels are not always 
given, especially when their courses are frequently changed, and it is 
impossible to get observations of the sun or stars. It doubtless happens, 
also that the directions of the wind as given in the log books are often 
incorrect to the extent, it may be, of two or three points. Then, 
although it may be quite certain that a cyclone exists, yet there may be 
only two or three vessels involved in it, and these may be all in the same 
part of the storm. For these reasons, it takes a long time, and an 
investigation of many cyclones, to obtain an approximate knowledge of 
of their forms. We, in fact, get only occasional glimpses, at such tunes 
as, in consequence of many vessels being on all sides of a storm, we can 
obtain good averages ; and this will account for the want of precision 
which sometimes characterises the allusions made te the forms of 
cyclones in the descriptions which we have given of them. 

^^ Companng, howevw, the results obtained during the last 20 jeu^ 
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and especially the last 12 years, we have no hesitation in saying, that, 

Snerally (we do not say always), ftdly developed cyclones in the 
anthem Indian Ocean have the same form as the cyclones of the 25th 
February, 1860, and the 16th May, 1863. 

^' The forms of these two cyclones are given in Figs. 22 and 23, as 
examples of what may generally be expected. 

^' It will be seen, as already remarked, that the S.E. trade-wind 
cnrves round on the Western side, giving the storm in that part of it a 
more or less circular appearance, but that the wind curves sharply from 
West to N.W. and North, and that the Easterly winds (particularly 
from B.N.E. to E.S.E.) blow nearly towards the centre, except when 
near it. 

" The line A B (Fig. 22, p. 67) is supposed to pass through Mauritius, 
and it will be seen that the storm commences with the wind from S.E.- 
ward at A, but that as the centre advances to the S.W.-ward the wind 
gradually veers to North at B. 

" The extent to which the wind veers at a fixed point must depend 
upon the size of the storm, the distance from the centre, and the dia- 
meter of the more circular part near the centre. 

" Having given the general form of cyclones, I should perhaps leave 
the rest to practical men. But there can be no harm in stating, subject 
to correction, what appears to be necessary for avoiding the centre; and 
in doing so I will quote here some remarks made in April, 1863 : — 

" * A rotatory storm, in the Indian Ocean, not being a detached body 
of air whirlinff round in a circle— beyond which light airs and variables 
prevail — ^but the result of the conflicting action of two antagonistic winds 
which often respectively extend hundreds of miles North and South of 
the centre, towards which they at a distance begin to curve gradually, 
the degree of curvature increasing as the centre is approached, until at 
length they rush round it with more or less violence, it becomes a 
question of practical importance to know when can the direction of the 
wind be relied upon for a sufficiently near estimate of the bearing of the 
centre ; for by considering the direction of the wind, when it is &B., for 
example, to be tangential to a storm-circle^ and then running to the West- 
ward, with the view of crossing the storm's track, the vessel may be 
steered headlong to destruction. 

" ^ Th^re does not appear to be much difficulty in avoiding a rotatory 
storm when the vessel is in its Northern half, and has the wind at any 
point from South to North, through the Westy or even from South to N.E. 
through Ihe West. 

" ^ If the wind be between South and West, a vessel should ran to the 
N.W.-ward. ; if it be between West and North she should run to the 
N.E.-ward. ; and if it be from N,E.-ward, she should make as much 
Easting as possible. 

" ^ Or, if the sea and weather allowed, she might be hove-to on the 
proper tack till the barometer rose and the weather improved, except^ 
perhaps, when the wind is from N,E., in which case, if she be b^t^coA^ 
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the parallels of 18^ and 30^ S., the stonn mau be travelliDg to ik 
8.E*-ward. and bearing down upon her. If sndh should be its ooorse^ihe 
should enaeavonr to cross its path by mnning to the S.W.-ward. 

N.B, — Compare this exceptUm with paragn^h (6) p. 78, ^ere Ifr.MiUMnjM, 
as the result of 10 jetjw «dditi(mal experience, advisee *' mafcitig ^s much 
Easting as possible,*' instead of running to 8.W.-ward. 

'^ ' When, however, the wind is from any point from South to Norili, 
by the West, there is really no danger whatever. All that is required is 
either to stand away from the oentre, by going to the Westward, the 
N.W.-ward., the Northward, the N.E.-ward, or the Eastward, aocording 
to the direction of the wind, or to lie-to. It might easily be shown that 
all the homeward bound yessels that come here for repairs, in oon- 
sequenoe of their having; sustained damage in a cydone. which tliqr 
entered yVom the North, mcurred the heavy expense and the long dday 
thus occasioned, by running to the Southwani or S.W.-ward., in plaoe 
of heaving-to in time, or sttrndingoff till the barometer should rise and Ae 
weather improve. 13iere is a strong temptation to such yeeseb to hold 
their course with a favourable breeze ; but an increasing Northerfy or 
N.E.rly. wind, with a fiJling barometer and bad appearance, should wam 
thsm of the extreme danger of running to the S. W .-wuxb at Uie rate rf 
perhaps 9 knots an hour. How many vessels, by taking siqppoeed 
advantage of these Northerly winds, have mi in front of a storm, been 
dismasted, and afterwards obliged to remam at Mauritius for monUui, 
if they should escape being condemned I A delay of 24 or 48 hours 
would, almost in every instance, have saved both y^sel and cargo. 

'^ ^ On the other mmd, to vessels with the wind between Soudi and 
East, or E.N.E., especially between S.S.E., and East, the case is widUjr 
different ; for the storm is travelling towards some point between W.S. W . 
and 8.E., and that point cannot always be known, because the wind may 
not, as yet, be blowing round the centre of the storm in a circle, altfaouim 
the barineter be, fallSg and Ae wind increadng. ^ 

^^ ^ To yessels in this situation the safest course seems to be to lie4o, 
and carefrdly watch the wind and barometer. 

^^ ' If the wind should haul decidedly, either to the East or to the 
South, the passage of the centre, with respect to the vessel's positko, 
may be approximately inferred. 

^* ^ When the barometer has fallen four-tonths of an inch, the directum 

of the wind may be taken to be nearly at right angles to the direction of 

the centre. 

N.B. — ^After 10 years' more experience, a fall of /S/X-tenths is comidend 
neceesaiy before the above concliuaon can be drawn ; see paragraph (6) p. 77. 

^^ ^ K the vessel should then haye the wind from S.E., she should en- 
deavour to run to the Westward, so as to cross tilie storm's path. By 
running to the Westward before the barometer has fallen moie than a 
tenth or so, she may be approaching the centre of the stocoL as the 
Louisa was doing when she nad the wind from the S.B«-iwn on the 
2nd February^ 1863. 
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<< < With the wind from S.E.-ward^ the same difficulty presents itself 
to vessels at anchor at the bellrbuoy (Manritias) and at B/6nnion, 
namely, that of knowing the bearing of the centre, as, at the outset, the 
wind may be far from olowing at right angles to the direction of the 
oentre. If the centre should bear North or N.N.W., in place of N.E., 
and the yessel run to the N.W.-ward, she may, by keeping that course, 

Et into the heart of the storm, as has frequently happened to vessels 
kving St Denis, and as probably happened to the Shah Allumy after 
she left the bellrbuoy in January, 1863.' 

^< ^ The best course would perhaps be (if the vessels cannot be brought 
into port) to put to sea on the first decisive indications of the comms 
storm, and, after obtaining sufficient sea-room, to lie-to, watch the wind 
and barometer, and be guided by them ; not hesitating to run to the 
Westward or N.W.-ward., if the barometer should have fallen three or 
four-tenths of an inch, with the wind between S.E. and South ; but, if 
the wind should haul from S.E. to East and N.E., taking care that the 
vessel be hove-to on the port tack, after getting as far to the Eastward 
as possible.' 

*^ After ten years' further experience, we have little to add to what 
was said in 1863. 

^' (1.) The really dangerous position for a vessel is with the wind from 
N.E.-wiird to S.S.E., and more especially from the S.E.-ward. 

" (2.) When the wind is between N.E. and E.S.E., our advice would 
be to lie-to at once. 

^^ (3.) With the wind from S.E.-ward, and the barometer still high, 
though fisdling, we would also heave-to, because, as yet, the bearmg 
of the centre cannot be known. If the wind hauled decidedly to the 
Southward, and passed to the South of S.S.E., we would stand to the 
N.W.-wara without loss of time, but if it veered to the Eastward we 
would either lie-to on the port tack, or endeavour to make Easting. 

^^(4.) On no account whatever \vould we run to the Southward or 
S.W.-ward with the wind anywhere between North and East, but make 
as much Easting as possible. 

^' (5.) The most dangerous case of all is when the wind is steady from 
S.E., the barometer faUing, and the wind gradually increasing in force. 
What is a vessel to do under these circumstances ? — If she runs to the 
N.W. she may be going straight to the centre. Upon the whole, we 
think she cannot do better than lie-to and watch the wind and barometer. 
The chances are that the wind will veer, and that she will know, before 
it is too late, whether it is best to run to the N.W.-ward, or remain 
where she is, or hold to the Eastward. But if the wind does not veer, 
and the barometer has fallen from the commencement ftiUy «t^-tenths of 
an inch, we would, as a last resort, run to the N.W. -ward if possible. 
We say ;SZZ-tenths because fofwr-tenths which was the amount of fall 
mentioned in 1863, is too smalL (In the centre of a cyclone in these 
aeas, the barometer always falls below 28 inches.) 

^'The above remarks apply chiefly to vessels encountering cydonea 
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which have not yet commenoed to cwrve to the Southwurd and S.E.- 
waid* 

'^ (6.) When a stonn is travelling to the Southward or S.E.-ward, I 
would still, with the wind anywhere between North and East, make as 
mudi Easting as possible, and noL as recommended in 1863, run to ihe 
S. W.'ward.j tor we now know the N.E.-ly and Easterly winds often, if not 
always, blow towards the centre, 

^ (7.) Storms do not always cunre to the Southward and S.E.-ward, 
and those that do so seldom proceed far in those directions. But if it 
was found that a storm was travelling to South or S.E., a vessel with the 
wind from E.S.E. to South should hold to the Westward. 

^^ It may be proper to remark that the modifications above mentioned, 
as to the form of cyclones, do not very materially affect the general 
theory of revolving storms, as established by Bedfd&ld and Beid 
in America and the West Indies, and by Peddinoton and Thoh in 
Calcutta and Mauritius, although, I think, they deserve the attention of 
all interested in navigation. iRiey are, in some measure, a compromise 
between Prof. Espt's views and those of the advocates of the circular 
theory. 

" The forms riven in Fig. 22, p. 67, and Fig. 23, p. 71, aprfv to 
storms when fulbr developed, and before they berin to break up. j^ese 
storms are usually generated between an Easteny and Westerly current 
of air, and cease between a Northerly and Southerly current, so that at 
their commencement they are flattened on their Northern and Southern 
sides, and towards their close on their Western and Eastern sides." 



Such are the conclusions at which Mr. Meldbum has arrived as to the 
form of cyclones in the southern hemisphere. But no less important, 
and much to the same effect, are the results of later observations made in 
the Bay of Bengal, as shown by the Official Reports of Prof. W. G. 
WiLLSON, of the Meteorolo^cal Department of the Bengal Government, 
on the qrclone of June 1872, known as the Balasore cyclone, and on 
that of October 1874, which swept over the Midnapore and Burdwan 
districts. It is from the former of the two reports that the following 
extracts are chiefly made ; — 

The Balasore cyclone, so called from the name of the place where it 
struck the land ^^ was not one of great violence, and was unusually small 
in dimensions, its radius, probably, never exceeding forty or fifVjr miles; 
the vortex, it is calculated was formed on the night of June the 29th, or 
the morning of June the 30th, at or about Lai 19^ 50' N. and 
Long. 89° E. For some time after its formation, it seems to have been 
almost stationary. It moved afterwards with a velocity of about ten 
miles an hour, as it passed^ the Pilot Ridge, between 8 P.M. and mid- 
night of the 30th. It advanced in a northerly direction very slowlj 
from midnight, retarded by friction with the land, turning round to tlie 
westward sQong a path with less resistance, with probaUj a «maller 



• • 



21° 9' „ 87^ 1(K „ 
21° V „ 86° 45' „ 



OF THS LAW OF STOBMik 70^ 

radios. It inoreaBed in extent and yelooitrf of propagation, a»ifr moiwd 
over a freer course towards Balasore. 

^^ The following table shows the approximate track of the centre : — 

June 30, 10 p.m 20° 40^ N. 87^ 55' B. 

Midnight .. 
Julyl, 3a.m 21° 8',, 87° 45' „ 

8.30 a.m. 

11 A.M. 

'' It is probable that, previous to the formation of this vortex, another 
distinct vortex had been formed on the 28th, in about the same place — 
viz., Lat. 19° 50' N., Long. 89° E. — ^but it appears to have been almost 
stationary, and to have broken up on the morning of the 29th." 

Hie cyclone did not travel over much more than 300 miles, but obser- 
vations made on the land, at Akyab, Chittagong, Calcutta, Saugor Island, 
and Madras, together with reports derived from no less than 26 vessels 
(including the lightships), give a very good account of, and are very con- 
clusive in respect to, the wind and weather . all round the coast and on 
the bay for many days. With all the vessels the gusts of winds are 
described as something fearful, and all agree in their description of the 
height and force of the waves ; indeed, the tremendous cross sea, ^^ which 
is reported never to have been equalled in the bay," was the speciality of 
this cyclone. 

One vessel, the Sophia Joahim, appears to have been in a difficult and 
dangerous position on the 29th, wim a lee shore to the north and the 
cyclone to the south ; afraid to heave-to, she had to make a fair wind of 
it. On this circumstance, Mr. Willson observes that " running round 
a (^clone is always dangerous, more especially in those of small radius^ 
and it is liable to be forgotten that the mnds do not revolve round the 
vortex in circles^ hut along in-momng spirals^ so that a course before the 
vnnd must inevitably bring a ship sooner or later to the centre.^ ^ 

Again, " I wish to draw particular attention to the following modem 
devewprnent of the laws of cyclonic JstormSy fpr the disregard of this law 
may \md^. and has led, to many losses afe sea. ^ The direction of the 
wind, eq>8oially at a distance, is far from* being at right angles to the 
bearing of the centre. The wind does not revolve round the vortex in 
circles, but dong incurving spirals, difiSaring two, three or more points 
from die tangential circular direotions.' ]£nce a ship, when running 
up the bay with a. S.W. gale, squalls, tomnts of rain, a barometer 
falling rafudlj^ and every appearance of a cyclone, has no right to 
conclude that the centre bears N.W., and that therefore a North or 
N.N.E. course is a safe one. The centre, if at a distance, may bear 
North or N.N.E., and a northerly course may run the ship into it, 
particularly as it may be then almost stationary. ^ The safest course 
seems to be to lie-to, and watch the barometer and wind, till ilie bearing 
of the centre be known with some certainty.' * 

^^ It must be home in mind that, before any vortex is formed, gales 
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blow towatdt, tnd round « oonndenble belt of low premirs. Li deter- 
mining the changea of position of liie centre of a oyidone fixim die 
veering of the wind, it most be borne in mind that the direolicai of die 
oortenti is not round a circle, bnt in a spiral, difllering abont two points 
or more from the cironlar direction, althooffh close (o tbe centre, the 
direction is probablT more nearljy cironlar. I nse tbe following rale tat 
the N^orthem Hemisphere : — ' To find tbe bearing of the cmire, ttand 
with your face to the wind, and meature round to your right hand tide, 
about ten points (not etghi). When tfae centre is at a distance, it may 
bear elsven, twelve, or thirteen points from the direction in miioh tbe 
wind is blowing. For the Southern Htmitphare the ten point* wotM be 
meatured round to the left P 

" When a ship cannot get ont of a cyclone, and ie obliged to lie^ 
the well-known role is : — ^^Wben in the right hand semicircle, heaYB-to 
OD the Harboard took, and when in the left hand semicirole, heave-to 
on the port tack, m both hemiepheree.' A ship beaving-to on the wrong 
tack in a cyclone must drift into tbe centre, ae it passes, and be takw 
aback by tbe veering of the wind." 

Hie Law of Storms sow enters on a new phase, to appreciate whioh it 
will be neoessaiy to briefly enlain certain Darometric phenomena inti- 
mately connected with atmoBpneric circniation. 

The navigator who, day by day, or at shorter intervals, records 
atmospheric pressore, as indicated by the barometer, in a graphic Sjaa. 
onderstands that sacn a projection represents (according to hia limitea 
observations, and hence imperfectly) a barometric cane for the ronte he 
has traversed. If, after a somewhat similar method, bnt fr^m more 
exact and continaons observations made at many different places, baro- 
metric cnrves be drawn to show the mean annual pressore , of the 
atmosphere over certain parts of the elobe, as, for example along meri- 
dional Unes between Lat 80° N. and 60° a., it will be fonnd ttiat how- 
ever mnch these curves 
vary in cnrvatnre over 
different meridians they 
are characteristic^y 
alike in this — that there 
a^ two parts indicative 
of a higher pressure 
than elsewhere, bo that 
on viewing them trans- 
yerslv to the meridian, 
»'• & m the direotion of the parallels of latitude, they would present the 
atmospber* which encirdes the globe as apportioned into five distinct 
bands or area^ viz., two of high pr^snre and three of low preasore, 
{See Pig. 24 above, ia which the apper curve repreaenta (ronghly) the atmosphub 

^•Wore over the meridian of 20° W., and the lower eorre the atmoapheric una- 

"^ ovar tfae nwridian of 100" E.) 
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To Mr. A. BucHAN (in 1868) is due the credit of bikving been the first 
to approximately solve the physical problem of the oistribution of 
atmospheric pressure, and his views have since been corroborated by 
WoJEiEOF and others. In respect to the mean annual pressure, 
Mr. Buchan deduces the following important general conclusions: — 

. ^^ There are two regions of high pressure — the one north and the other 
south of the equator — ^passing completely round the globe as broad belts 
of high pressure. They enclose between them the Tow pressure of the 
tropics, through the centre of which runs a narrower belt of still lower 
pressure, towards which the trade-winds blow. Since these belts of 
high pressure can only be maintained by air flowing in upon them in the 
upper regions of the atmosphere, it is towards these belts of high 

Pressure that the upper currents of the air must flow. The southern 
elt of high pressure lies nearly parallel to the equator, and is of nearly 
uniform breadth throughout; but the belt north of the equator has a 
very irregular outline, and great difierences in its breadth and in its 
inclination to the equator, — these irregularities being due to the unequal 
distribution of land and water in the Northern Hemisphere. Considered 
in a broad sense, there are only three regions of low pressure — one round 
each pole, bounded by, or contained within, the belts of high pressure just 
described, and the equatorial belt of low pressure. The most remarkable 
of these, in so far as known, is the region of low pressure surrounding 
the South Pole, which appears to remain pretty constant during the whole 
year. The depression round the North Pole is divided into two distinct 
centres, at each of which there is a diminution of pressui'e greatly 
lower than the average north polar depressions. These two centres lie 
in the north of the Atlantic and Pacific Oceans respectively." 

These belts following the course of the sun, change their form and 
position, month by month, more or less rapidly according to the relative 
distribution of land and water. They have more uniformity in April 
and October, when atmospheric pressure appears to be more uniformly 
distributed over the globe, than during the other months of the year, 
while in January and July, the representative months of extreme seasons, 
occofB Ili9 greatest deviation from the annual mean. 

Of 4iia latter months Mr. Buchan remarks : — 

'^£i JcmMoary the highest pressures are over the continents of the 
Northern Hemisphere, and the larger t^e continental mass the greater 
the presmre; the lowest pressures are distributed over the northerp 
parts of the Atlantic and Pacific, South America and South Africa, and 
the Antarctic Ocean. In Central Asia the mean pressure of the 
atmosphere in this month is fully 30*40 inches, whereas in the North 
AHantic, round Iceland, it is only 29*34 inches, or upwards of an inch 
\omet tlun in Ceatval Asia. This area of high barometer is continued 
westward through Central and Southern Europe, the North Atlantic 
between lat. 5^ and 45^ N., North America (except the north andiytye^- 
west part), and the Pacific for some distance on ev.\5aftT %\ftL^QS.^^».^^^' 
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D eaaggented fbnn of die higfa belt of umnal mam p 
— goTMiliiig, howerer, OTer & much gieater fanndth in N<ntli i 
and a still greater breadth in Ana. 

** In Jufy, on the other hand, the mean pressnreof Owtral Asia is oi^ 
29'47 inches, or neari^ an inch lower than daring January ; or, 
pntting this strildiu; lesolt in other words, about a thiitirth ot tbe pm- 
sore of die atmoaphere is ratnoTed from this r^on during Hie hottest 
months of the 3rear, as cornered with the winter aeastm. Hie lowest 
pressures of tme Nordieni Hemisphere are now distribnted over tbe 
continents, and the Urger the continental mass the greater is ths 
depresa<HL At the same time, the highest pressares are over ibe ooesih 
between lat. 50° N. and 50° B,, particularly over tbe I7orUi AtUntio ana 
North Pacific, between laL 25° and 40° N.; and in the Sonthm 
Hemisphere, over the belt of b^h mean annual pressm^, which in do* 
month reaches its maximnm. Freesnre is high in Bonth America and in 
Anstralia, jost as in the winter of tbe Korthem Hemisphere pressare ii 
high over tbe oontineuts." 

[Hie distribution of atmospheric pressnre at di^nnt seasons is beat 
elucidated by maps of the earth's sarface on which the varions bdts of 

SresBore are delineated in two different colours, as in Buchan's " Litro- 
notoiy Text Book of Meteorology," or Wojueof's " AtnuMphariai^ 
Circnlation," to which the reader is referred for afiiller ezpositd<m of iha 
subject. For tbe present it is deemed sofScient to project the sobetanoe 
of tbe tbregoing remarks into cnrves. 

A mean or average value is often but an inadequate e^rrsssioi 
for extreme differences, and this is especially the case in reqwot 
to meteorological phenomena, as may be seen by a comparison (S 
the curves of atmospheric pressare in Figs. 24 {p. 80), 25 and 26, 
which are given (in each) for the same meridians, viz., 20° W. snd 
100° E. 

Tbe meridian of 20° W. passes along the kngtli of the Atlantio, aud 
wholly over water, with 
the exception of Iceland ; 
oomparing the January 
curve of pressure ( Pig. 25) 
with that of July ( Fig. 2 B), 
there is a difference be- 
tween them which is mc>it 
marked in the vicinity of 
Ic^d, Ut 62° N., bat 
which is also snfficientiy 
characteristic in tbe equa^ 
toriid r^ons, where the 
belt of oahns (or area of 
low premare), towards which the trade-winds blow, shifts its pofitiia 
^roagh several degrees of latitoAe, aoA, ftie aroa. c& Uwiwt ^freesarB'ftoiii 
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kt. 2' or 3° N. in January to lat U" N. in July ; and where also the 
parts of the carve which 
represent the belts of high 
pressure (in lat 25° to 30°) 
on the polar sides of the 
trades show t^e greatest 
change in the Southern 
Hemispbere. The exces- 
sive low pressure of 
January, with its con- 
comitant storms, in the 
vicinity of Iceland, disap- 
pears in July, while in 
tiie region of the great 

Soathern Ocean the pressure remains comparatively unaltered, 
always abnormally low. 

The meridian of 100° E. mainly paaees over land (Gentral Asia) in 
the Northern Hemisphere ; but over the ocean soatb of tlie equator ; hence 
the two seasonal (January and July) curves of pressure are markedly con- 
trasted, nor do they bear the slightest resemblance to the carves which 
pass over the oceanic meridian of 20° W. ; they, in fact, illustrate the 
' effect of the irregular and unequal distriljution of land and water, and 
show the difference which characterizes areas of pressure as principally 
influenced through one or the other element; thus, it is the northern 
portion of the curve which undergoes the greatest change : in January, 
from the high pressure region of Central Asia the N.E. monsoon blows 
towards the low pressure area, in lat. 5° 8.; in July a reversion occurs, 
and from the vicinity of the eqnator the 8.W. moosoon blows towards 
the same region of Central Asia, which is now one of remarkably low, 
as it had previously been one of remarkably high, pressure. — {^See 
Figs. 25 and 26). 

Exactly as the inter-tropical winds — the perennial trades and the 
periodica monsoons — are connected with and inflnenced by helta of high 
and low pressure, em are the prevailing winds, and hence the climate of 
every part of the globe. With the march of the sun from one side of 
iba eqostor to the other, these belts (and with them the whole atmos- 
^un) make annually one general oscillation — northwards in the 
■ottlieni spring, southwards in the northern autnnm — ^not in one nnin- 
tetn^ted movement, but by a series of minor vibrations, until £hey have 
loiMihod thnr most northern or southern limit, when the oscillations recur 
m the opposite direction. 

Tba purpose has here been to indicate in a general way the geographical 
dutribotion of the belts or areas of high and low pressure, — not to 
enquire into their canse — whether they originate from temperature and 
homidity, or from these and other motive forces, the relation of which is 
at present little understood, for as Prof. H. Mohn says, "the chief 
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problem in meteorology is the law of the variation of atmospheric 
pressure, and we maj consider ourselves only on the threshold of a 
Knowledge of if* As a mattm* of fact ihe ^neral atmosph^c cir- 
culation is intimately connected with, if not entirely dependent on, these 
areas ; and as, on a large scale, the prevdeflt winds and general climate 
of tropical, extra-tropioal and pciair regioiis are more or less dne to th^n, 
so, on a smaller one, aU flactnatiiNiB of wind and weather have their 
origin in local and temporary variations of :pressare. 

And how does the general drcolalion take place ? An area of high 
pressure indicates a superfluity of air; an area of low pressure a 
deficiency of air ; wind, which is simply air in motion, in flowing away 
from the area of high pressure circles round it with the sun, and towards 
and around the area of low pressure against the sun, in each hemisphere. 
The Trades, the Monsoons, the 8. W. winds of Northern regions, and the 
^^ brave" N.W. winds of the Great Southern Ocean, all speak to the same 
efiect ; and so, in a similar manner, wherever there is a local and temporary 
disturbance of the atmosphere, whether resulting in a high barometer, or 
in a low barometer as in a cyclone, the system of circulation is universal; 
and, being so, it is on this that Buys Ballot has based the ^^ Law of the 
Winds'* which goes by his name, viz., the wind always flows from the 
region of the higher to that of the lower pressure, veering, in consequence 
of the earth's rotation, to the right in the northern hemisphere, and to 
the left in the southern hemisphere. 

Dismissing this law for the present, and turning from areas of pres- 
sure which influence the general atmospheric circulation to those which, 
though they appear to have but a local origin and temporary existence, yet 
not unfrequently take a wide geographical range, as is the case with 
storms, and especially those of the tropics, — it may be premised that in 
this connection, as an area of low pressure has been called a cyelcme^ so 
an area of high pressure has been termed an antirCf/clone, owing to tiie 
reversal of the order of the circling winds. 

Areas of Low Pressure, or Cyclones. — In the northern hemisphere {see 
Fig. 27) the wind circles round the central area of lowest pressure in a 
direction against the sun, or contrary to that of the motion of the hands 
of a watch. In the southern hemisphere, (see Fig. 28) the wind circles 
round the centre of lowest depression in a direction also against the 
sun (astronomically considered), but this motion is there similar to that 
of the hands of a watch. But so far as observation goes — ^shown by 
an examination of the weather maps of the northern hemisphere, and 

'*' As to the question of the origin of these areas of high and low pressure, respectmg 
which there is some controversy, it may be well to quote an observation of DovB's.— 
" Whenever two phenomena constantly occur together, we may, with some piobabiUty, 
presume that one depends on the other in the relation of cause and effect. But it iHH 
remain to be decided which of the two is the cause and which the effect^ because it is 
not impossible that both phenomena may be the result of a third phenomenon ; nor, in 
fact, can it be at once decided whether, when one of the phenomena is really the iinme- 
diatb effect of the other, the same result may not be brought about in a diffexeabway." 
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indicated by the reports of Mr. Ksldbuu &t Manrititis, and those of 
Mr. WiLLSON at Galcntta — 
this circling takes the form 
of a spiral, — the tendencj of 
the wind being inwards, and 
towards the place of lowest 
barometer, at an angle which 
Mr. Clement Ley estimates 
to be abont 69°, but which 
Mr. Bdchah concludes to be 
generally from 60° to 80", 
Uiough sometimes as small 
as 45^, and on rare and 
peculiar occasions as mnch as 
80° to 90": thus the directwn 
of the wind is intermediate 
between that of the commonly 
accepted theoiy of rotatory- 
gales — winds blowingin oirdes returning on themselves — and the directly 




nearly approximating to the former 



in>blowing theory of EsPT, bat 
than the latter — the inclination 
being rather c«itr!iiigal thau 
oentripetal. 

Hbe force of the wind in a cycloae 
— in fact in all storms, und when- 
ever wind blows aromid an area of 
tow pressore — varies in different 
parts according to the amount of 
difference in uie pressnre over a 
^ven distance which is called 
Uie barometric gradient. Now, 
an isobar is the line (curved, 
circular or irregular) which 
passes through aU places that 
at any given time have the baro- 
meter at the same height, thus, 
in Fig. 28 the outer irregular 
cnrve mdicates in every part of it a barometric pressure of 29'7 inches, 
the next (inwards) a pressure of 29*5 inches, and so on. llegions of 
both high and low pressure are surrounded by snch isobars i.e. by 
lines of equal barometric height. An area of low pressure has them 
crowded together, — generally more crowded on one side than on the 
other ; and the wind will be strong in proportion as the isobars are 
nearer, or in other words, to the at^pness of the barometric gradient.* 

• The velocity or strength of the wind greatly depends on the difference of the baro- 
metrical TesdinoB over a given diataoce ; if, with three places x y ;, each ancceativelf 
SO miles apartj the diftereMoe of reAdings is greater between y and t, than between a and y, 
it vrill blow Btronger between the former (y s) than the latt^ (^ Vl '■ ^ 'Obkc% '<& '«» 
"" 'n the barometrical readings tterowiU be no Trta4. 
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nitu in Fi^ 87 and 28, st tbe porta of the diagramB marked a, where 
the isoban clow on each other, the wind will be stronger than at b. 

OmneotinB these diagrami .with the hurricanes or cyclones of the 
tropics ; it will be seen that ihe direction of the wind at any part wiD 
mnoh depend on the shape or form of the area of low proBsore ; and 
tbe strength of the wind upon the distanoe separating snoceBsive 
isoban. 

Atmu o/" fly^A Pretaure, or Jnlt-(iyct>n«.— Wherever there is an area 
of low piesBnre there most be in the vicinity (so to speak) one or mOTS 
areas of high pressure, — over which the isobars are more widely Beparated 
than is the case with those appertaining to oyclonic areas, ana generally 
with greater irregularity of form ;— the winds are light, the weather fine, 
and the sky clear, especially at the centre. From the centre of highest 
preasnre the winds stream out- 
wanls {tee Fig. 2d), often 
nearly at right angles to the 
isobars, but, as they porsne 
their oonrse, they torn in an 
opposite direction to that as- 
sumed by the winds blowing 
inwards upon an area of low 
pressnre— hence, with watch 
hands in the northern hemis- 
phere, and against watch bands 
in the souUiem hemisphere, 
lliese are anti-cyctones in 
oontradistinotion to cyclones, 
and their meteorological 
difierence is exceedingly well 
marked ; not onlv do they 
di^r as regards tne direction 
and circling of the winds, bnt 
the temperature and humidity of the winds connectod with each have 
perceptibly distinct characteristics ; together, they are the ooncomitant 
agents in all atmospheric distorbances ; bat it does not follow that eveiy 
cyclone, considered from a meteorological stand-point, is a hurricane. 

As these areas of maximum and minimum pressure are connected 
together at the surface of tbe earth by horizontally-flowing currents of 
air, and since the outflow from the anti-cyclone must be replenished and 
the inflow to the cyclone must be carried away, it is the most aooepted 
view that the air ascends over areas of barometrical depression (cyclone) ; 
and descends over areas of barometrical elevation (anti-cyclones) ; from 
which it is farther inferred that in the upper regions of the atmospheis 
the conditions of pressure must be reversed as compared with tboss 
below ; in other words, over an area of low pressure there most be an 
ezoesB of pressnre at a certain level, causing an outflow of the air wbic^ 
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is rising ; and conversely over an anti-cjclonic area there must be a 
deficiency of pressure at a certain height, the tendency of which is to 
attract the air towards the region of its existence.* 

It must be borne in mind that what has here been said of areas of 
high and low pressure, and their geographical distribution, has inoidentally 
been introduced to explain to the seaman and general reader, in as brief 
a manner as possible, the connection of such areas with storms — ^not to 
discuss a subject that is now engaging the attention of the best meteoro- 
logists of Europe and Amenca ; the writer is conscious that the 
remarks, with the accompanying diagrams, can give but the rudest out- 
line of an all-important branch of meteorology, f 

Within the last few years meteorology has been studied on a sounder 
and more philosophical basis than formerly; and, in that department of 
the science bearing especially on temperature, moisture and pressure, 
together with the winds, research, or in other words systematized 
investigation founded on carefully recorded observations, has taken the 
place of pure conjecture based on imperfect data ; much has been learnt 
but much more remains unknown ; discussion and controversy are 
eepedaUy rife on the continent, where the constant topics are — ^hygro- 
metric questions — causes of barometrical depressions — ^the barometer 
and real pressure of the air — ^relation between pressure and velociiy of 
wind — relation of the velocity of the wind to me gradients — ^the effect 
of rainfall on the barometric pressure— the distribution of temperature 
in an ascending current of air— the origin and theory of storms— in 
fact whatever tends to improve our knowledge of the physios of the 
atmospheric with its vapour, — together with the mechani(ud effects of 
ascenoing, descending and horizontally-flowing currents of air, on which 
depends the theory of all atmospheric circulation. There can, however, 
be no question mat a more systematic enquiry into the character of 
tropical storms is at present a great desideratum ; for as yet, excepting 
the observations of Mbldrum, Blanfobd, and Willson, whatever is 
known of the cyclone, as a hurricane, has been derived firom extra- 
trdpical, and principally high northern, sources ; but that knowledge, so 
far as it goes, does not lead to any other inference than that the cyclonic 
storms of all regions are very much alike — ^though it seems not impro- 
bable that those of the tropics may within a limited area be more 
persistently severe and destructive. It is hoped that, in the interest of 

* Besides Buchak, Wojbikof, Mohn, and others, who agree on this point, Prof. Hildb- 
B&AimssON, from observations of the ovrriis cloud, shows that air flows, away from 
centres of minima, and towards centres of maxima, in the upper regions of the atmos- 
phere. 

f At the last annual meeting (1876) of the Meteorological Society, Dr. Mann, the President, 
in his address compared the meteorological doctrine of high and low pressure areas of 
the atmosphere, and of the movement of currents of the air under the influence of the 
barometric gradient, to the Newtonian doctrine of gravitation in astronomical physics, to 
the Daltonian hypothesis of atomic proportions in chymistry, to the dynamic theory of 
the tides, and to Avogadro's law of the uniformity of the atomic con8titu.tvQQ.^l 
under like conditions of pressure and temperatiiie. 
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lUTigation, our Hetmrological OiBce m»7 shortly be able to Uuow new 
ligbt on thia important rabject. 

The latest advocate of the purely circular theoiy of etomu it 
BL Fatb, whose essay appeared in tbe " Annoaire dn Bnrean des Losgi- 
todes '* for 1875 ; it was written to uphold the old views in oppocdtioB to 
those of Meldbitu, as well as to controvert the theory of some ocm- 
tinental authors who had lately muntained the effidenoy of ascending 
currents of air, and an upward motion, as the first cause of a whirlwin£ 
He endeavonn to establish the reasonableness of most of the theories of 
the elder cydonolo^ste, and advances others of a later date — ehowiiw 
that cyclonett, and aJl similar phenomena, are descending cnrrents of air 
of a conical form, like the whirlpools and eddies that form in water, and 
that their origin mnst be Bonght for in the upper regions of the atmo^ We; 
the progressive motion he takes to be one to tbe npper part of the 
cyclone bebig dragged along by the upper current in which it takes ito 
. rise ; and he conaidera that waterspouts and whirlwinds (trombes) coma 
into the same category as cyclones and hurricanes. Fats's proofe being 
disputed by Fbslin and Cottste, and tbe invalidity of his argomaiti 
being poin'ed out, — on returning to a re-discussion of Meldmm's notice of 
the Maoritiua hurricane of February, 1860, he endeavours to show that 
the storm was really circular, but modified by the action of the 8.E, 
trade-wind — the circular form being well developed in front, while the 
winds in the rear were centripetal ; he at the same tame, affirms that 
observationa made at sea are not ao accurate as deeiiable for tlie pur- 
pose, which is a rather good joke, considering that the circular tiheoiy was 
mainly based on data derived from ahips' log-books, 

A recent American contribution to the theory of atorms by Prot 
W. Blasius seems to indicate that the storm area is a region (^ oonfiiot 
between two opposing currents of air — where the equatorial and polai 
currents come into collision. Dis- 
carding on the one band tbe rotary 
or cydonic, and on the other the 
centripetal, theory as proposed 
respectively by Bedfield and Espy, 
he asserts that storms assume tbe 
the fonn of an ellipse, in which tbe 
winds blow in straight lines from 
the circumference towards the region 
of the uprising equatorial current, 
and that the barometrical depression 
is only a secondary effect of tbe 
collision of tbe two winds, and not 
the original exciting cause of tbe 
storm. He also divides storms into 
two classes — North-East, or those of winter, and St^uth-Eaat, or those 
f/ Bummer; and shows that each u coioiwXiid. -witih its own peonliii 
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oloncL (1% 30 is the form of tii& S.E. storm contrasted with n 
oircular one.) After pointing out that the old roles of the circular theoty 
are worse than useless, he propounds new rules adapted to his two forms of 
storms. The work is that of an observer, and the statements are given 
with much positiveness ; but the inferences are not always correct, 
though several of the weak points in meteorological reasoning are well 
exposed ; and the author's remarks are chiefly valuable as showing that 
the circidar theory of storms requires re-consideration. 

In passing on to indicate the prevalent hurricane seasons in different 
regions, and to summarize the old and new rules for storm-sailing, it 
majr be wdl to quote Mr. Buohan on the theory of cyclones : — 

" The dpiral rotation, instead of the purely circular rotation, of the 
winds in storms, completely alters the whole complexion of the question 
of the theory of storms. For since it follows from it that enormous 
quwtities of air are constantly being poured all around mto the area 
of the storm, and since, notwithstanding these accessions tending to 
increase the pressure, observation shews uiat the pressure is not thereby 
inereaisied, but on the contrary sometimes diminished, we are forced io 
the eonclueion^ that, from a large area within and about the centre of the 
itorm a vast ascending cv/rrent must arise into the upper regions of the 
Qtmdy>here; and arriving there must flow away over into neighbouring 
regions. The physical cause of the ascending currents is to be found in 
the ihoist an^jl warm, and therefore light, air which all observation shews 
to prevail in the front and in the central part of storms. And since 
most of the rain which accompanies storms falls in those parts of the 
storm^ the barometer will be still further reduced by the removal of 
the elastic aqueous vapour which is condensed into rain-drops^ and by 
the latent heat set free in the condensation of the vapour.'' 



HURRICANE SEASONS AND STORM-PATHS. 

. North Atlantic. — M. Andre Poky, of Havana, has given a chrono- 
logical list of every hurricane in the North Atlantic, of which any 
record can be traced from 1493 to 1855 — a period extending over 363 
yearB-trftnd they amount in the aggregate to 355*; their distribution, 
according to the months in whidi they occurred, appears to be as 

ttSi6YtBi— 



^ Jaiiuaiy ... 5 

' Febmaiy . . 7 

•Maroh ... 11 

! Apiil . . « • 6 



May. 



(fuiie . 
July . 
August 

80 thrt the four months, July, August, 

eaid tooonstitute the hurricane season of the North Atlantic, since the 

Teebrd tMi^is 287 to those months against 68 for the remaining months 



5 
10 
42 
96 



Septemher . . 80 

October ... 69 

November . . 17 

December . . 7 



September and October, may be 



..I, — ■ ' ■ 



* Kfew of the instances recorded are undoubtedly duplicates; others, that ooonzied 
within two or three days of each otber^ are examples of a hurricane following nearly 
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of Hie ]rear. Hie extent of sor&oe may be divided in five mntM^ m 
follows :—{l.) The Weet African ; (2.^ the West Indian, indndinff (lie 
GKdf of Mexico ; (3.) the Eastern seaooard of Nortii America ; (4.) the 
Central Atlantic ; and (5.) the Northern and Eastern Atlantic; 
respecting each of which some remarks are necessary. 

(1.^ Hie West African area includes the yidnity of the Cape Verde 
islands, the Canaries and Madeira. Of the six hnrricanes mentioned by 
Post, three are stated to have occurred in the month of September off di^ 
Cape Yerdes, — to which may now be added another, in 1872, also in 
September, which took a general N.W. by W. direction, from lat 12^ K., 
long. 22i^ W. towards Tat. 17^ N., long. 30^ W. {Amalei EyAih 
fff^phiaues). Numberless vessels are constantly traversing that part of die 
Atlantic, yet the records of such storms have hitherto been few, though, in 
that hoahty^ and during that month, all the elements which give bir£ to a 
hurricane are present — ^the area of lowest raessure lies just south of the 

islands, near lat 12^ ^^i^^' ^^"^ ^ ^^"^ ^-y ^^ ^o opposmg winds 
(the N.E. Trade and S. W. Monsoon) in close proximity to eabh other— 
the Trade increasing in force and pushing to the southward. Of the 
remaining three hurricanes, one occurred m October, one in November, 
and the other in May, near the Canaries and Madeira ; and of these 
scantjr particulars are known, except that the October storm of 1848 
was (according to Sir W. Bjbid^ very destructive, and took a route 
towards Sevilb and Lisbon, ana that all three approximated to the 
curvature of the African coast. The Canaries and Madeira are near 



May . . . 


. . 


Sepiimber . 


. 51 


June • . . 


. . 4 


October . . 


. 40 


July . . . 


. . 29 


November . 


. 12 


August . . 


. . 59 


December . 


. 6 



southern edge of the region of sub-tropical rains, and gales are expected 
from the middle of October to December, with tihe moist S.W. winds. 

(2.) The West Indian area, including the GKdf of Mexico and southern 
part of the Caribbean Sea, is the region of the tropical hurricane in the 
North Atlantic. The examination of the records of a hundred yean 
gives 215 hurricanes (including Norihers\ which, as regards the montfai 
appear to be distributed as follows : — 

Januaiy ... 5 

Febraary . . 2 

March ... 6 

April .... 1 

SO that July, August, September and October constitute the tne 
hurricane season of the West Indies, while that of the NorOhem in Ae 
Gulf of Mexico extends from September to March. The southern part 
of the Caribbean Sea is not wholly exempted, though it cannot be said 
that there is a hurricane season, since at wide intervals four of these 
storms have taken place in September, one in December, and om ia 
January; Trinidad more frequently experiences the storm-wave ihtt 
the storm itself, but of the three hurricanes recorded as having visiled 
the island, one occurred in August and two in September, within aa 
interval of four years. 

(3.) Zbe Eastern seoboaid of ITortb America is vaiy fie^iieDtty w 
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W the West Indian Iinrrioand ttfter reomratiire, benoe many of those 
lionDB already mentioned on p. 90 are common to the two areas. There 
an others, however, the recorda of which exclmiTely relate to the aeaboard 
of tita United States, Nova Scotia, and Newfoundland, together with 
the BermOidaB, and their distribntion appeare to be sa follows : — 

Jaanuy ... 61 Hay .... 31 September . , 6 

FAnuif. . . 1 June .... 2 October ... 10 

Khrch ... Jul; .... 6 November . . 7 

^rll .... 3 I Angiut ... 7 | December . . 7 

As arena 1 and 2 are appnoimatelj oonneoted, the pathi of the 

horrioanes prevalent in the two regions may bo taken together ; bnt any 

attempt to classify them so as to obtain a characteristic or " hsbitnal 

padi month by month will utterly fail; — ^vet, from a teaeonal pointy and 

ti^ng them in the aggregate, the pams of the earlier hnrricanea 

nndonbtedly differ in form, and most be determined by a very different 

system of atmospheric circulation, Irom those that oooor at a later date. 

IIhib Fig. SI represents that portion of the Atlantic basin inolnded from 

hL 10" to 50** N., and from long. 40" to 100* W., with the varied 

fimns of the principal storm-tracks from June to December, both 




months inclusive. The ti/pieal progressive movement is first N.W.-ly, and 
then N.K.~ly.— the place of reonrvatnre being somewhere between lat 27 
and 34°— giving an approximately parabolic curve ; but this is not per- 
sistent and invariable. At the beginning of the season a stonn iray 
take the form (with a short course) represented by curve a ; occasionaU^, 
between Jane and October (both inclusive), it may assume a more rwti- 
linear direction, towards the West or W.N.W., across the Oanbbean Sea, 
or Golf of Mezioo, as at & and d ; the typical and moat predominant 
form of the West Indian hurricane, with its coarse along the aeaboard of 
the United States, appears in Angnst and 8ept«mber,— occasionally, 
however, in October, as shown in carves c, e,faMg ; but a very common 
track for the October storm is represented by curves h, i and i— espeoiaUy 
the latter, tin ooorse b^ N.HX and N.B.; while the Hov«mh« »»i 
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December, as well as $ome of the October, storms origiitate on ibe 
American continent, and take an E.N.E. to N.B. oonrse (as k and k). 

The direction (so far as known) of all the West Indian storm-patiis 
recorded in Poet's catalogne, was from the eqiuxtor towards the pohs^ 
with the exception of one, — ^that of October 10th, 1847, whidi, ocon- 
mencing in the Atlantic, eastward of the Windward Islands, eroded 
Tobago to the mainland of Sonth- America-<-thns, in its westwardly 
progression, 'moving obliquely toioarde the equator. 

&I>FIELD had shown that some of the West Indian hurricanes com- 
menced in the eastern part of the North Atlantic, near the Afirican ooast^ 
and it is interesting to find that the Meteorological 0£Sce maj throw 
more light on this point In the latest publication* of that department^ 
Capt. ToTKBEE oDseryes that ^^ the logs of two ships show that a 
hurricane orimnated in about 11^ N. and 32^ W., in August, 1871 ; at 
mido^ht of 3ie 17th its centre seems to have be^i in about 13^^ N. 
and 38^ W. ; a hurricane eoing to the W.N.W. also passed over the 
isknd of St Thomas, at &e rate of 17 miles an hour, on the Slst; 
there can be little douot this was the same hurricane, and if so, it must 
have travelled about W. 1)7 N. at a rate of nearly 18 miles an hour 
between midnight ^ the 17th and its passage over St TSiomas on 
the 21st ;'' andj^ ifain— ^ in the part of the sea where some of Uie West 
Lidia hurricanei originate, fresh N.E.-ly and S.W.-ly vrinds are in 
close contact, and tte route which thev take is to the southward of a 

Eermanent area of high pressure." ^ A southerly wind is retreating 
efore tihe advancing N.B. trade during the months in which West 
IncUa hurricanes prevail,'* and ^^this origin between opposing winds 
agrees with tha vesearches of Meldbum in Mauritius, ana Willsok in 
the Bay of BengaL'' 

(4.) Of the storms of the Central Atiantic very little is known ; it was 
the opinion of Mr. Hunt (Consul) that the heavy gales off Uie Azores 
were in some ioBtances, and in some way, related to the West Indian 
hurricane, — ^which is not unlikely. 

(5.) Hie meteorology of the Northern and Eastern Atlantic is now 
receiving considerable attention in the Meteorological Offices of England 
and France, from the Deutsche Seewarte, and in America. The precise 
connection of the later autunmal, the winter, and the early spring gaks 
with neighbouring areas of high and low pressure, is a subject yet to be 
worked out It is an opinion that a cyclone, properly so called (by 
which is meant a circular storm) cannot be experienced out of the trc^icfl ; 
but storms of a very cvclonic twQ are certainly prevalent in ISA 
latitudes — ^north and soutn — of which numerous instances are on leoora; 
i^ere is not sufficient evidence to determine whether these are related 
to tropical progressive hurricanes, though it is not impossible that Ae 
latter might work (widely) round the areas of permanent high pressure ; 
nor is it by any meims clear that cyclones or nurricanes first sweep tiie 

* PhTsiQa^.GeonBphy of the part of the Atlantic between 2ff* N. and iOP fiL ud 
between i(f to 4(f W^Xtf 09,^\Hl!CSTsAfi^ 
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isonihem part of the Norili Atlantic, reoarve, and finally readi Emope ; 
it is indeed diffiotdt to trace a storm across from America to Boropci 
An extensive storm-path may in reality only indicate a succession of 
)ltorms — produced rapidly, as the result of successive atmospheric dts^ 
tttrbances, and newly created local areas of low pressure. 

Soutliem Indian Ooean— Mauritius fuid Reunion.— Mr. 

Meldbum and M. Bbidbt are the great authorities on this part of the 
ocean, and the former has given very elaborate tables illustrative of the 
periodicity of Cydonea and Rainfall in connection with Sun^epot periodicity. 
jPtom 1731 to 1844 only 22 Mauritius hurricanes are on record, but this 
imperfect list might give merely those that were remarkable for their 
destructive effects on the island. The number of cyclones for each year, 
titm 1847 to 1873, is as follows,— force from 9 to 12 :— 
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57 
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227 
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And the following table gives their distribution according to the 
monHis of the year : — 

. June • • • • 

July .... 

Augfosfc . • • 
1 $ffgti&mbm^ 



2 


October . . . 


2 


February , . 


45 


2 


November . . 


24 


March . . . 


88 





December i . 


20 


April . . . 


94 


0. 


( J^mumrp ... 


■i6A 


«L 
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ThiiB, Jannaryi Febmary, Maieh| and April are esaentialty die 
hurricane season, but qrolones are by no means nnfrequent in NovembeTi 
December and May. U also seems highly probable that (as a role) die 
more easterly, and the lower the latitude of, their origin the lower the 
parallel on which they wiU recurve, — the more westerly their plaoe of 
commencement the greater their sweep in latitude, — and that thouf^ 
they may bend or curve to the southward, they do not always take a 
S.£.-ly progression, but should they do so their path in that directioB 
is very limited compared with the N.E. track of the West Lidian 
hurricanes. 

The cydones of the Indian Oeean are invariably attended with 
torrential rains. 

The cyclones of the Mozambique Channel in January take a S.W.-i]r 
direction towards the Afirican coast Those off tiie N.W. coast cl 
Australia — or, more properly, between it and the south shores of Java, 
Sumbawa, and Timor — as well as the few off the West coast of Ausbilia, 
between lat 23^ and 30^ S. {seoBon from December to May) seem to be 
more or less influenced by the contour of the Australian land, — but, 
nevertheless belong to the Southern Indian Ocean type. 

Bay of Bengal.— Lieut-CoL Gastbbll and Mr. H. F. Blakmbd, 
when discussing tixe cyclone of October 5th, 1864, whidb passed over 
Calcutta, appended some observations on the probable law q^ Cjfdomm in 
the Bay of Bengal, of which the following is a general summary :-^ 

Of 52 cyclones, their distribution, according to the montha, isi — 

Janaary. . 

Febraary . 

March . . 

April . . 

showing that though they are prevalent at the two periods — the oImm 
of the monsoons — ^they are aUK> much more numerous at the end of As 
S.W. monsoon than at its commencement. 

When the storm-paths in the bay are carefully plotted on a duarl^ il 
appears that the progression of those that traverse ike north part of flie 
bay is towards some point between N.W. by W. and N. by W, ; wUb 
the ordinary path of such as occur in the soiUh part of the bw k 
towards some point between N.W. and West. Disregarding the yimdty 
of the Andaman Sea (between the islands and the Tenasserim ooasQf 
where the tempests are generally entirely locaJ, it appears ^^m^ the 
cyclone-paths diverge from three principal focL The first, which may 
be called the Northern focus, is a little to the East of the middle of that 
part of the bay northward of Cape Negrais and the Qodavery Biver; 
the second, or Andaman focus, is in me immediate vicinity of those 
islands, ordinarily a little to the West or N.W. of the group ; the tfatid, 
or Southern* focus, is at about mid-distance between Oeylon and the 
Nicobar Islands ; and, discussed in reference to these rooi, it would 
appeal that at the beginning of the S^W. monsoon, cyckmes originato m 
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May .... 13 

Jane .... 3 

July .... 2 

August ... 2 



September . • 1 

Oetoher ... 14 

November . • 11 

December . . 1 
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the South part of the bay rather than in the Iforth, while at Hm end of 
the B.W. monsoon they appear firat in the North, then at the Andainans^ 
and laatly in tiie Sonw, A similar reenlt is obtained if the bay be con- 
sidered aa divided into only tiro parts by aline traced 6^)m Oape Negraifl 
to the month of the Godavery, for example — 
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And all the works consulted give but one ease of a cyclone that had 
Qriainated in the North part m the bay between November and May, 
and no instance of one ooonring in the Southern half in February, or 
during the months when tbe 8.W. monsoon is at its fall strength 
between May and October. 

Probable ooumi whioh determine tJu tform^a^hti — ^The cyclones 
of the extreme South part of tbe bay tend towards Westward rather than 
Northward, becanse at the period when they principally occur the 




N.£. monsoon ia at its height (December, Januaiy, see Vig. 32): — those 
originating in the North part of tbe bay progress towards the N.W. and 
H.1)T W., because at the period when they occur the S.W. wind ia 
dominant, .and it ia but slightly affected by tne current from Northward 
(see Via. 33). The length of the arrows shows tiie comparatiTe ata'mgtb 
m win^. ^'^iK 

Fat into a practical and oonciae form, the periodiaty and plaee 6/ 
orimn of cyclones in the Bay of Bengal may be stated thas : — 

L Oydonea most fteqaently ocoar at the period of the change of ,tlie 
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IL IlMgr art ttore fttqiiflnt at the end of ifaa 8.W. moiumm (ia 
Oot^MT Mid Noyember) than at its oommenoement (in Hay and June) ; 

HL Thej lometimeB, though nad;^, ooour in the north part of tne 
bay and in Bengal during the S.W. monaoon (in Julj, Auguati and 
September); never in the south part ; 

1V« They Bometimesi though rarely, oconr at the south eztremiiy of 
the bay, and between Ceylon and lat. 5° N. during the N.E. monsoon (in 
Deoember, January, ana Maroh) ; never in the north part ; 

y. At tfie change fix)m the N.B« into the S»W. monsoon ihey ooear 
more frequently in April in the south part of the bay ; in May equ^^ 
oyer all parts ; andin Juneohiefly(or<mly?) inthe nordipartofthebay; 

VL At the change from the S. W« into the N4E. monsoon, cyclones 
are most frequent in October in the north part of the bay; in November 
they are rare in the north, and frequent in the south, purt of the bay. 

Again.as to the path of cyclones : — 

VlL Those whicn originate in the north part of the bay usually pro* 
gross towards N, hj W. and KW. by W.; 

YIIL Those which originate near the Andaman Islands (not in the 
Andaman Sea) progress towards N.N.W. and West; 

IX. Those that occur in the south part of the bay have usually a pro* 
gressive motion towards the West, or a little north of West 

It is also worthy of note, as probable, that^ — 

L Cyclones in the bay are preceded by a veiy moist and afamny wstd 
from S.Wm W.S.W., or West, to the &W.-waid of the plaoe idheie 
they take their rise. 

IL Over that part of the bay where they originate, and befim thetr 
formation, the barometer stands lower than ordmarily, and lower Hian en 
the coasts around the bay. 

IIL This depression is generated at the time when a small genenl M 
of the barometer occurs over the bay and gulf, sudi as frequently^ aad 
at all seasons of the year, interrupts its normal state,— or, in other woidai 
during the passage of an ordinary barometric wave. 

IVT A general incurvature of the Southerly current around the plaee 
of low barometer precedes the formation of the centre of a cyclone. 

y. At the place where the centre is forming the barometer fidla s P 
mors than around the centre, and continues to fall whfle the eyokme 
acquires strength. 

YL The incurving S.W. current being the principal feeder of tbe 
cyclone, and the centre being formed more or less towards its Westem 
biorder, the weather to the East and N.K of the cydone ia more 
tempestuous than to the West and N.W. of it. 

Vn. Within and around the cyclonic centre there is a strong ^ 
draught of the serial currents, so that their direction is a spiral, not a 
circle, but more approximating to a circle at less than 10 to 15 mibf 
fr om th e centre than at a greater distance. 

yUL In all cades (peraaps only in some cases) cydonM fiiDow ao 
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regular path, but a centre may break up or disappear while another is 
forming at some distance in advance. 

The duration of the calm at the centre of the cyclone cannot, however 
(even when the diameter is known), be taken as the measure of the 
velocify of the progressive motion of the storm. 

The following observations principally apply to Calcutta and Lower 
Bengal : — 

L If, during the ordinary (tropical) periods of rise the barometer is 
stationanr or low, or if it fails more than two-tenths of an inch during 
the usual period of fall, bad weather is approaching. The probabiliiy is 

Sealer with a small gradual decrease of the daily mean through several 
IS; 
U. If the wind blowing from S.E. turns to N.E* with a falling 

barometer, bad weather is probable. The barometer and indications of 
the weather must then be carefullv watched. 

IIL These signs should especially be noted at the coast stations, and 
warning given. The sea affords another very usefnl indication — ^when a 
strong swell oomes in with gentle East or N.E. breezes. 

The following indications are also very important : — 

rV. At Cejdon, a stormy moist wind from S.W. or W.8.W., 
with douds passing rapidly in the same direction, and the barometer 
falling, indicate a current which will probably produce bad weather in 
the bay. 

y. when at Ceylon there are indications of a cydone in the vicinity, 
there is little chance of its reaching the north part of the bay, but it will 
probably be felt along the coast of Madras. 

y I. If at the Andaman Islands, or Alguada reef, or elsewhere on the 
Arracan coast, after some days of gentle or variable winds, with a falling 
barometer, a moist and stormy wind from S.W. arises, the great proba- 
bilibr is that there will be bad weather in the north part of the bay. 

ViL If after a steady and considerable fall of the barometer, condi- 
tions ly. and yi. being fulfilled, a North wind springs up at stations 
along the west side of the lower part of the bay, a cydonio centre has 
probably formed ; and if condition L is fulfilled, it is approaching and at 
no greni distance. 

These indications ought to be espteially noted at the periods of the 
change of monsoon. 

Mr. WiLLSON, in his Report on the Balasore cvclone (1872), gives the 
following indications of the probable formation of a cyclone, in me north 
part of we Bay of Bengal, during tixe months of May and June, viz. : — 
. I. The barometer falk steadily for some days round the north of the 
bay. The fall occurs first to the south-east, at Chittagong and Akyah, 
and afterwards at Saugor Island, Cuttack, and Calcutta. Ihe barometer 
at Saugor Island ranges lower than the barometer at Calcutta (normallr, 
at this season it ranges higher). 

IL At Calcutta, the winds become light and variable, from S.E. 
round to N»B. As the disturbance increases, masses of clouds dri&€\^\ssL 
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KN.E. or M.E., and is the storm approaches, showers are frequent and 
tjie wind blows in gusts. 

in. At Saogor Island the winds are at first light and yariable, 
working roond from S.E. to N.E. As the distorbance increases and 
the storm approaches the barometer oontinaes to fall steadily ; the wind 
increases in force, with squalls irom the N.E., and masses of clouds float 
rapidly from the same direction. Outside there is a heavy southerly 
swelL 

IV. At Cuttack, or False Point, the winds are at first li^ht and variable 
from N.M.E., working gradually round, through Nori£ to West and 
W.S.W. As the storm approaches, the wind increases in force, with 
squalls from West and N.N.W. 

V. At Chittagong, the winds are h'ght and very variable, mostiiy from 
&E. and N.E. 

YL At Akyab the winds are at first light, and saturated with moisture, 
mostly from oouth and S.E. As the disturbance increases, the wind in- 
creases in force, and works gradually round from S.E. to Soudi and S. S.W. 

VII. In the bay, along and south of a line drawn from about False 
Point to Cheduba Island, south-westerly gales, accompanied with torreDts 
of rain, prevail. Standing northwards, the barometer fidls, and rises 
when standing southwards. 

Mr. WnxsoN, discussing the Midnapore and Burdwan cyclone d 
October, 1874, says that there are important distinctions between the 
storms which visit the shores of Bengal in October and November and 
those that occur in April and May. The latter are usually generated in 
the northern part of the Bay of Bengal, when S.W. winds prevail, snd 
those from N.E. are very unusual ; the barometer at the same time 

gving ample warning by falling steadily for several days previousbr. 
ut the cyclones of October and November, usually originate in the 
eastern part of the bay, a little north of the Andamans, preceded hj 
many days of bad weather, with a low barometer, in that locality ; bnt 
the existence of the coming storm is scarcely indicated along the Bengal 
coast until the outer limit of the gale which surrounds the advancing 
cyclone is close at hand, and then a decided fall of the barometer takes 
place : at this season N.E.-ly winds are predominant in the N.W. part 
of the bay. 

The cyclones of October, generated somewhere between lat. 14° N. 
and 18° N., are those that most frequently visit Bengal, but the storms 
of November, that originate further south, are often only felt along tbe 
Madras coast. The cyclones of this season are also more violent than 
those of April and May. 

It is also worthy of note that he expresses himself as follows, in 
respect to the origin of these storms : — " Given the existence beforehand 
of two nearly opposite colliding wind-currents, and hence by necessitj 
an ascending current in the belt between them, the . production of a 
cyclone can be accounted for on dynamical principles." 

Arabian S6a and Bombay.— Observations on the cydoneB otHxd 
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Arabian Sea are not very numerous, but there is sufficient eyidence to 
show their connection with the change of monsoon, as in the Bay of 
Bengal. Records give, — 

May .... 1 

June .... 2 

July .... 

August ... 

They originate in the vicinity of the Maldives or Laccadives, and the 
earlier ones take a JN.W. to N.N.W. course along the land; those at the 
end of the year trend more to the W.N. W. and West According to 
Piddington, one in Oct. -Nov., 1845, came from the Bay of Bengal, and 
traversed India from Pondicherry to the Malabar coast, pursuing a 
general westerly course. 

China Sea, and West Part of North Paolflo.— These two 

regions may be classed together, because the monsoons are prevalent over 
both, but the seasonal effect on the typhoons of the area, though suffi- 
ciently distinct, is not as well marked as in the case of the cyclones in 
the Bay of Bengal: — 

May .... 4 

June .... 2 

July .... 13 

August ... 6 

As regards the China Sea and China coast, there appears, however, to 
be no particular seasonal storm-path ; it may be rectilinear, or curved 
towards the North, South, or West, at any time, and without any 
apparent cause ; but the preponderating paths are rectilinear and often 
along the coast. The effect of the high land of Formosa in diverting 
the storm northward or southward has long been noticed in those that 
commence eastward of that island; none cross t^ as is often the case 
with the typhoons off the Philippines. Becurvature is only clearly 
marked in the Western Pacific and off the Japan coast, especially in 
the instances of such storms as originate near the Mariana Islands in 
October; these recurve off the Benin or Lu-chu Islands. Hecur- 
vature has been seen in t-he hurricanes commencing between the Caro- 
lines and Marianas. Typhoons have been experienced off the coast of 
Japan in July, August, September, and October. 

West Coast of Mexico and Lower California.— Storms of a 

cyclonic character are very frequent in this locality, and thence towards 
the Sandwich Islands, moving in a N.W. to W.N.W. direction, in July, 
August, September, and October. 

West Coast of North America.— Hurricanes have been recorded 
moving in a N.E.-ly direction off San Francisco in December and 
January. 

South Pa^oiflc. — The tropical regions of the South Pacific are by no 
means free from hurricanes, and the missionaries have from time to time 
given accounts of the low islands of some of the Archipelagos bein^ 
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either nearly or oompletelj submerged. At the Fijis they ocoor in 
January and February, the path being first 8.W., then recurving and 
following a short S.E.-ly course. At the Friendly Islands they £> not 
seem to recurve, and the season is Februaiy and March. The seas 
between Australia and New Zealand feel the influence of such storms in 
Februaiy and March, the course being towards S.S.W. or Si8.E. to S.E. 
At New Caledonia cyclones are e^)ected in January and February, and 
their path may be from N. W. to B.E., or from N.E. to S.W. 

Mr. S. J. W HiTMBi, a missionary of long experience among the islands 
of the South Pacific, says : — ^^ there is rarely a year without at least 
one cyclone passing through, or in the neighbourhood of one of the 
following groups of islands, viz., Fiji, Samoa, or Hervey. 

" The cyclone season extends over a great^ part of tibe period during 
which the min is aauth of the equator; consequently, when the Trade 
winds from the north readi farthest south. Cyclones are most prevalent 
about the middle of the season, or rather later than the middle. They 
rarely visit us earlier than December or January. 

'^ They are usually preceded for a few days by strong northerly winds. 
During such winds we watch the barometer very carerolly, as a sudden 
fall is a sure indication of a cyclone near at hand." 

Extra-tropical Regions.— The storms of high northern and southecn 
latitudes are not unlike those of the tropics, except that they originate 
in the collision of a different class of winds ; they are essentiaUy cydonic 
in character,' but their form more nearly approaches that of an ellipse 
than does the typical hurricane. In a succession of such storms, 
judiciously used, ships have run down their easting when bound to 
Australia. They are also common off Cape Horn and the Gape of 
Oood Hope. Storms in extra-tropical regions may occur at any period, 
but they are most prevalent shortly before, during, and shortly after, 
the winter of the hemisphere. Among the publications of the Meteoro- 
logical Office, No. 13 official, and I^s. 2 and 5 non-official, treat on 
the Atlantic storms between the United States and Europe. 



In broad terms the hurricane season, in tropical regions, may be 
said to begin near the time of the summer solstice of each hemisphere;— 
but, for the West Indies, hurricanes do not. as a rule, occur until cfiit 
the sun has reached its greatest northern aedination, — ^in thie Southern 
Indian Ocean, on the contrary, they may take place a month or mere 
before the sun has attained its greatest southern declination, — and then 
with greater or less frequency throughout the season. The absolute 
verticaliiy of the sun at the place of origin is not borne out by obser- 
vation; — ^had it any effect there would be a marked progression in the 
direction towards the equator of the places where such storms might be 
expected to begin, — ^nearer the tropic early in the season, nearer the 
equator aa the season advanced, — ^but nothing of this kind is perceptible. 
Xbese reimurks apply more especially to the region of the typiod 
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harricane, — ^not to that of monsoons, where, owing to the entangled 
relations of land and water, there may be two distinct hurricane seasons. 

There is no instance on record of a hurricane having been encountered 
ofiy nor of one having crossed^ the equator, although the simultaneous 
occurence of two on opposite sides of the equator, but 10^ to 13^ apart, 
nearly under the same meridian, is well mown. The phenomenon of 
two similar storms raging at the same time on different sides of the 
equator, is probably inci(fental to the contiguity of the Monsoon and 
Trade-wind regions : as cyclones may be expected in the Bay of Benfinl 
.8 weU as in th^e Southem^Indian Oo/an dariSg April and Maf , and a^ 
during November and December, — similar meteorological conditions 
occurmg about the same time, within the two regions, may eventuate in 
the simultaneous production of the same result — a cyclone in each region 
— but neither in any way connected. 

As it is necessary not to confound the strong monsoon winds with a 
true cyclone, so the same caution is necessary with regard to the winter 
storms of regions bordering on, or just within^ the tropics. Mr. Meldbum 
has well described those reaching from the Cape of Good Hope to the 
Mauritius, and thence to the equator in June, July and August, blowing 
hard from the southward, accompanied by a high barometer (30*2 to 
30'4 inches), and rasing a high sea. 

Rate of Progressive Motion of Hurricanes. — The velocity of the 
progressive motion of the entire area of a hurricane varies not only 
m (ufferent localities, but in the same locality and at the same season. 
The West Indian storms have been estimated to travel at the rate of 15 
to 18 miles an hour (360 to 430 miles a day) previous to reaching the 
point of recurvature, and to have afberwards passed into the norSiem 
part of the North Atlantic at the accelerated speed of 25 to 40 miles 
per hour, — ^though it is often much less. In the Bay of Bengal and 
China Sea the progression, except on rare occasions, does not exceed 
9 to 12 miles, and is frequently not over 5 or 6 miles, per hour. There 
would seem to be greater variation in the Southern Indian Ocean 
rates, which, while averaging 5 to 10 miles, occasionally reach 14 to 
18 miles, an hour, but not unfrequently in the course of their progress 
appear to be either stationary, or perhaps not travelling at a greater 
speed than 1 to 2 miles an hour, — ^which may well be the case if a hur- 
ricane with long path is the result of successive cyclonic centres — one 
bred from the other. Thom was of opinion that the progressive 
velocity is reduced to 100 miles in 24 hours in about lai 20^ to 22^ S., 
and that beyond 26^ S. it scarcely exceeds 50 miles — ^the causes of 
support and progression having ceased to exist^ a gradual breaking up 
is begun. 

This progressive velocity is independant of the enormous force of 
the wind blowing around and towards the calm centre, the steady rate 
of which within the tropics, is rarely less than from 80 to 100 miles per 
hour, and must often, especially in the fitful gusts, and from the 
destruction wrought, attain the velocity of 120 to 150 nuLe& i^^t Vl^'^sl^ 
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TliB DiameUr of the Hurricane varies, but it is undoubtedly small at 
its oriein, increasing in dimensions in its onward progression. The 
West Lidian hurricane has been estimated at 500 to 1000 miles across, 
and expanding to larger dimensions beyond the tropics after recurvatore. 
The Southern Indian Ocean cyclones average from 400 to 600 miles in 
diameter ; while those of the Arabian Sea and Bay of Bengal do not 
exceed 250 to 350 miles, and the typhoons of China about 50 to 100 
miles. In a storm of small* dimensions the wind has not of necessity a 
greater, velocity than in one of larger size. 

Some time before areas of hign and low pressure, and their con- 
nection with weather, had come to be a subject of investigation, Maubt 
and the late Admiral Fitzbot had expressed the opinion that no storm 
could be traced in continuity from the vicinity of the equator, along the 
shores of the United States, and' thence to Europe ; and this seems 
highly probable ; circular hurricanes, with one and the same current 
whirling around a central calm, certainly have nothing in them to per- 
petuate the prosessive motion ; but as the spirally-formed storm is 
originated tmrou^h two different currents of air moving in opposite 
directions towards a low pressure area, and as similar areas already 
exist along a lengthened line near the equator, and may also be produced 
by the inoirect agency of the storm itself when once commenced and 
drawing towards it air from all directions, so the storm-path of an 
apparently continuous tropical hurricane may be made up of a series of 
storms, the last of which, through changed meteorological conditions and 
by expansion, finally breaks up in the higher latitudes. 

Periodkity of Cyclones and Storms. — Mr. Mbldrum was the first to 
point out that cyclones in the Indian Ocean are most frequent in years 
when sun-spots are most numerous; and the late Mr. Andbe roET 
seems to have ascertained a similar connection in the case of the West 
Indian hurricanes : so also in respect to the rainfall, at least within the 
tropics, — ^it appears to be not improbable that it attains a maximum in the 
years of greatest solar disturbance; and even terrestrial temperature 
may be sinulaHy affected. Thus, there is " strong matter-of-fact grounds 
for presuming a connection between the meteorology of our luminaij 
and that of our planet, even although we are in complete ignorance as 
to the exact nature of the bond." To the navigator this periodicity (if 
well estabUshed) is important to the extent that he will be apprised of 
the years in which he can scarcely hope to traverse tropical regions 
without encountering during the season one or more cyclones, or verj 
severe storms. 



SUMMARY OF LAWS AND RULES. 

Old Rule for finding thb Centre of a Rotatory Gale. — ^Look to 
the wind's eye, set its bearing by compass, take the eighik point to' the 
riftht thereof^ and that will be me centre of the storm if in Jforth hA' 
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tudsj bat the eighth point to the lefi of the direction of the wind will be 
the bearing of the centre of the storm in South latitude. For example : 
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And similarly for the intermediate points. 

The approximate distance from the centre might be estimated from the 
quickness or slowness with which the storm developed itself — from the 
increasing severity of the squalls, from the faster shifting of the wind, 
from the rising confusion of a cross sweU, and especially from the sudden 
fluctuations of the barometer. 

Buys Ballot's Law. — The law formulated by Buys Ballot on the 
basis of later and more accurate observations, is simply a more general 
application of the Ijaw of Storms which was first enunciated by Bed- 
field and Reid, but expressed in terms of the barometer. For 
instance: — 

With yoor face* to the wind you have — 

In the Northern Hemisphere, 
A high barometer to your left. | A low barometer to your right. 

In the Southern Hemisphere, 
A low barometer to your left. | A high barometer to your right 

And the force or strength of the wind will depend on the barometric 
gradients, Le.^ it will be approximately proportionate to the amount by 
which the barometers differ in a given distance. 

♦ The seaman having been accustomed to " face the wind " in order to determine the 
direction of the storm's centre, the position is retained in the text, but Buys Ballot's 
Law is generally spoken of by meteorologists in reference to the hack to the wind, thns : — 
Stand with your back to the wind, and you will have — 

In the Northern Hemisphere a low barometer to your left, and 

a high barometer to your right. 
In the Southern Hemisi)here a low barometer to your right, and 

a high barometer to your left. 
Or otherwise, in the Northern Hemisphere, stand with the left hand towards the place 
where the barometrical reading is lowest, and with your right hand towards the place 
where it ie highest, and you will have your back to the direction of the wind; and the 

ftsmisphere. 
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Bnt the lowwt barometer, or oentre of depreui<Hi, is tonuuAen to the 
right in the Northern HeimBpliare, and someuhgre to the left in the 
Soothem Hemiepbere, not at right analee to the direotion of die wind, as 
the old law of cironlar gtornu impliea; for it is an indiapntable fact ^t 
in c^cloneB or hurricanes, no less thaa in all storma, the wind draws 
spiially inwards (more or less) towards the centre, instead of blowing in 
circles returning on themselres, and this indransht of the wind acroBs 
the isobars of the storm's area is espeoiall; noticeable along the adranctng 
froflt. Hence, — 

JTit newtr and bOter Rdli fob finding thx Cxntbs of the SlOBlt 
will be — 

IM TU NOBTHIBN HkHISPHKBE, 
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— in both hemispheres according to the angle 
which the wind makes with the tangent to a 
circle round the centre of the storm. 

In the Korthem Hemisphere, the incur- 
vature will, as a role, be least in the left 
band, greatest in the right hand, semicircle — 
espedallT in the advancing front (tee Fig. 84), 

For the Southern Hemisphere, the mcur- 
vaturewill be least in the right hand, greatest 
in the left band, semicircle — and especially 
in the advancing front {lee Fig. 35.). 

Reverting to the storm-field as divided into 
a "dangerous" and a " navigable " semicircle 
{tee p. 50-51), it would appear that, aocordii^ 
to the spiral theoiy, the wind blows tfaroagh 
only 12 points of the compass in the dangerous 
semicircle, — against 20 in the navigable 
semicircle, — and these maj be grouped as 
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In the Northern Hemisphere : — 

Storm moving towards W.N.W. — 

In dangerous semicircle, winds from North to S.E., round by East ; 

In navigable semicircle, winds from North to S.E., round by West and South. 

Storm moving Northward — 

In dangerous semicircle, winds from East to S.W., round by South ; 

In navigable semicircle, winds from East to S.W., round by North and West. 

Storm moving towards E.N.E. — 

In dangerous semicircle, winds from S.E. to West, round by South ; 

In navigable semicircle, winds from S.E. to West, round by East and North. 

In the Southern Hemisphere : — 

Storm moving towards W.S.W. — 

In da/ngerous semicircle, winds from South to N.E., round by East ; 

In navigable semicircle, winds from South to N.E., round by West and North. 

Storm moving Southward — 

In dangerous semicircle, winds from East to N.W., round by North ; 

In navigable semicircle, winds from East to N.W., round by South and West. 

Storm moving towards E.S.E.— 

In dangerous semicircle, winds from N.E. to West, round by North ; 

In navigable semicircle, winds from N.E. to West, round by East and South. 

N.B. — Diagrams 34 and 35 held in positions to show recurvature (northward or 
southward), and progression to N.E. or S.E., according to the hemisphere, will 
approximately (but sufi&cient) indicate the winds in each semicircle. 

In both hemispheres, the tendency of the wind in the dangerous semi- 
circle is a matter of serious consideration, for there the navigator, being 
misled by the small amount of change in the wind's direction (everywhere 
blowing towards the storm-path and centre, and eventually leading 
thither), unless he has noted its increasing strength, together with the 
state of the barometer, and general weather appearances, may be gradually 
nearing, if he is not already at, the centre. 

The exceptions to the usual practical rules for manoeuvring in cyclones, 
dependent on the spiral form of the storm, are on the whole few, and 
only essential (it may be said momentous) in the case where an attempt 
is made to cross the storm's path — ^from the dangerous, into the 
navigable, semicircle : on the circular theory this manoeuvre, as well as 
running before the wind, has never been deemed anything but imprudent, 
—in the storm where the winds are incurving on the adyancmg front 
not only is the centre coming down on the ship, but the ship is heading, 
if not running, towards that centre. 

On the navigable side of the storm, where the winds more nearly 
approximate to the circular theory, the usual rules may, with ordinary 
prudence, be accepted as sufficiently safe. See p. 54 — Dove's rules for the 
respective winds (as given above) of this semicircle, in each hemisphere. 

In the dangerous semicircle action is more difficult because there is 
always the possibility of mistaking a ship's position in the storm, — ^hence 
an erroneous manoeuvre may be easily adopted. 

In the dangerous semicircle the wind, until the ship has approached 
ibd c^^tr^ of ttQ ptopn^ 9ontinue9 to b|oif^ niqre or te&c^ cKyc&\»x^ Ssss^si. 
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the one direction ; but so it does if the ship is on or near the sto^^m's 
path. In the first case, a sailing vessel wonld undonbtedly lie-to, or a 
steamer be pnt head to wind and sea ; in the second, on ute contrary, 
scudding wonld be adopted ; bnt, in both instances, unless the manoeuvre 
be judiciously executed, and at the right time — or by running where you 
should lie-to, or the reverse, — ^it becomes only a question of a few hours, 
more or less, before the vessel is involved in the centre. The latitude 
taken in conjunction with the direction of the wind, as indicated on 
p. 105, for the typical hurricane of the West Indies and Mauritius, 
may aid in forming a correct opinion as to the course on which the 
storm is moving, and whether the ship is before its advancing front ; but 
in the China Sea and Northern Indian Ocean, owing to the erratic 
character of the storm-paths, this guide, if at all trustworthy, fails. 

Within the region of tropical hurricanes, at least in the season of 
of their occurrence, it should never be forgotten that to continue to 
carry on with a fair wind, which is increasing in strength, while the 
barometer is falling, is wholly unjustifiable. Whenever doubts arise as to 
a ship's position in the storm, there always remains the saving manoeuvre 
— of heaving-to, — and then carefully watching the wind and sea, and above 
all the indications of the barometer. 

Unable to get out of a cyclone, and obliged to lie-to — since it is 
advisable to put the ship on the tack on which she will come up as the wind 
skifte — the weUrknown rule is : — When in the right hand semicircle, 
heave-to on the starboard tack, and when in the left hand semicircle, 
heave-to on the port tackj in both heinispheres, A ship heaving-to on the 
wrong tack in a cyclone must drift into the centre, as it passes onwards. 
Now, the dangerous semicircle is always to the right of the path in the 
N. hemisphere, and to the left of the path in the S. hemisphere, therefore 
starboard tack for the former, and port tack for the htter, must be 
invariable. There is more scope for manoeuvring, and less chance of 
making mistakes in the navigable semicircle. 

When hove-to, if the weather gets worse, the barometer continues to 
fall, and the wind is steady in direction, but fast increasing in strength, 
the ship is on the storm-path, and there is but one thing to do, if there 
be sea-room — ^to scud ; otnerwise prepare to meet the calm centre^ and the 
succeeding Airious blasts. 

Being in the dangerous semicircle, where the winds incurve to the 
greatest extent, and having made too free with the wind from one 
direction, increasing in force, then, as the centre is approached, the ten- 
dency will be for the winds to veer rapidly, in the N. hemisphere with, 
in the S. hemisphere against, watch-hands : this will be an unmista^eable 
sign to heave-to. 

When rapidly drawing towards, and close upon, the centre the wind 
veers very much in accordance with the circular theory. 

When in the navigable semicircle it can only be tiie very perversity of 
judgment to run into the centre. 
For the cjclow season of May, J\xne, «ad be^nning of July in the 
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Bay of Bengal, Mr. Willson, basing his observations on the fn-momnjr 

spiral direction of the wind, remarks that — running up the bay with a 

S.W. gale, squalls, torrents of rain, a barometer falling rapidly, and 

every appearance of a cyclone, there is no reason to conclude that the 

centre bears N.W., and that therefore a North or N.N.E. course is a safe 

one : the centre, if at a distance, may bear North or N.N.E., and such a 

course may run the ship into it, particularly if it should be stationary or 

nearly so : the safest course seems to be to lie-to, and watch the barometer 

and wind, till the bearing of the centre be known with some certainty. 

The Balasore cyclone would seem to indicate that the following is a safe 

rule : — " Ships coming up the hay in the months of May and June, with fresh 

South' Westerly gales, accompanied by torrents of rain and falling barometer, 

should not press northward until the weather improves and the barometer 

rises steadily J*^ 

Again, — ^at the same season — ^with a cyclone increasing in force, 
with squalls from N.E., and a heavy southerly swell outside, — ^'it 
appears to be unwise for ships, in a good anchorage at Saugor, 
to put to sea. The great danger is that 'they may be caught in 
a cyclone before they have got sea-room to avoid it. Moreover, 
the pilot vessels will, under the circumstances, be generally off their 
stations, and ships will be unable to land their pilots. It should b^ 
remembered, also, that generally the worst part of a cyclone is the 
heavy cross sea which accompanies it. In the Balasore cyclone it was 
this tremendous sea, which is reported never to have been equalled 
in the bay, which did such damage. This danger would be avoided 
by not putting to sea until the weather improved." 

The remarks of Capt. Toynbee on putting to sea on the approach of 
a cyclone are valuable : — Considering that ships in port are very rarely 
in a fit state for ffoing to sea (the very fact of their being engaged in 
discharging or taking in cargo proving that they cannot be m trim), 
great judgment should be exercised in ordering them to slip and run. 
And in respect to Madras, which, like many other places on the Indian 
sea-board, does not deserve the name of a port, the conclusion arrived is 
that when there are signs of a cyclone, each ship should take up a clear 
berth, in the outer anchorage, in ten or more fathoms, where there is 
good holding ground in blue mud, with a truer sea than nearer the 
shore, — ^veer a good scope of cable before the wind freshens to a gale, 
and devote all spare tiipe to making snug, and sending down as much 
top-hamper as Dossible. 

If the grouna tackle is good and to be relied on, trusting to ride out 
the storm may be preferable to putting to sea at once — ^when the direction 
of the storm s path being unknown, there exists the danger of being 
caught on a lee shore. Ships wholly unprepared to encounter baa 
weather had certainly better remain at anchor ; for, by putting to sea 
under such circumstanjoes, they are only tempting a fate they might 
otherwise possibly escape. 

In refereace to the October cyjrolone (1874) whiciKaN?^^\. ^Tt«^ ^^\\i»?^^t^ 
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and Bordwan, from S.S.E. to N.N.W. at the progressive rate of 10 miles 
an hour, Mr. Willson observes that — ibefore a cyclone in the bay, 
and daring its approach, strong, squally N.E-ly winds are prevalent 
fiarthward of the storm, and no marked tendency of the wind to veer 
occurs until the cyclone is close at hand- ; at the same time wet, squally 
gales from S.W-ward are blowing a degree or two to the sonth. An 
important distinction exists between the storms in the north part of the 
bay at the beginning of the S. W. monsoon and those that come at its 
end ; the barometer usuallv falls steadily and considerably for some days 
before the occurrence of the former, thus giving ample notice of their 
approach ; but in October and November the fall of the barometer is 
usually small — ^giving little indication of an advancing cyclone until it is 
dose at hand — and diere is no warning shift of wind if the vessel is 
northward of the storm's path, as in April and May, when the shift of 
wind is from South or S W. to N.E. 

ICauHon, — As a guide to weather changes, in the Bay, the diurnal variation of 
the barometer is ordmarily 11 -hundredths of an inch, and it never exceeds 15-hmi- 
dredths, except for a storm ; the succession of changes is as follows i—faU from O^h. 
or lOh. A.M. to 3^h. or 4h. p.m., rise from 3^h. or 4h. p.m. to O^h. or lOh. 'BM.^fall 
from 9^h. or lOh. p.m. to 3^h. or 4h. A.M., and rise from 3^h. or 4h. A.M. to 9^h. or 
lOh. A.M.; anv deviation from this, — as an excessive rise or fall, — or again, fall 
when it should rise, or rise when it ought to fall, is suspicious, and requires con- 
sideration ; and according to the position in the bay, waiting, or proceeding 
leisurely — ^feeling the way.] 

For the Mauritius cyclones read pp. 75 to 78, but especially 77, as no 

better authoriiy than Mr. Meldrum could be had. 

For the Circular Theory, see pp. 46 to 59. 

The Storm Wave is an undoubted sign that a hurricane is blowing somewhere, but 
it may be questioned whether it is trustworthy evidence of the direction in which 
the storm is advancing : in the region of cyclones vessels constantly experience a 
heavy sea with only ordinary bad weather. 

Differ enjce between the ^^ circular ^^ and the ^^in-movinff spiral'*^ form 
of storms. — The characteristic difference between the two forms of storms, 
in relation to navigation, lies in this, — and herein consists the danger ; — 
Winds, which according to the circular theory are held to be safe, unless 
recklessly used, are, according to the spiral theory, found to exist in the 
advancing front of the dangerous semicircle, where also their tendency 
towards the centre is greater than in any other part of the storm-field. 
As the surrounding body of air, even at a distance, is streaming in 
the direction of the centre of greatest depression, the ship, by utilizing 
any of the winds as a fair one, is gradually involved in the cyclone ; 
then, if she has really been brought to the advancing front of the 
dangerous semicircle instead of to a part of the storm usually deemed 
safer, — and the navigator is misled to this extent, — disaster must follow as 
a consequence. When the Edinburgh Review of 1839, discussing the 
circular theory, first promulgated the notion of "infallible rules" for 
storm-sailing, the knell was sounded heralding the loss of innumerable 
Jiyes md thp casting awajr of an immensity of propertv. 
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POSTSCRIPT. 

SiNOB the first publication of this work, in the early part of 1876, much 
has been done at home and abroad in elucidation of the circulation of 
the mass of air within a cyclonic area. It had somehow come to be 
recognized that the wind blew as if in circles returning on themselveSi 
and thus placing the centre of the storm 90^ or eight points from the 
direction of the wind at any place : but Redfesld, Bbid, and Piddington 
{see pp. 35-37) undoubtedly admitted that there might be an incurvation 
of the winds towards the centre to the extent of fully two points, or 
more ; this incurvature or in-^raught is now a well known fact ; in the 
latter part of the work (pp. 62-108.) I have given the views of various 
meteorologists on this subject, and now, while binding up the remaining 
copies of this edition, I have availed myself of the previlege of adding 
a postscript which enables me to lay before the reader the results of the 
latest researches on the subject. 



Captain Toynbbe's observations are contained in a Paper read at 
the Royal United Service Institution on June 1st, and published in the 
Nautical Magazine of December, 1877, the subject — " On the Great 
Hurricane^ the Tracks of American Storms, and the Ordinary Winds of 
the North Atlantic experienced in August j 1873." 

In August, 1873, a most destructive hurricane traversed a great part 
of the North Atlantic ; killed nearly 500 people ; damaged, stranded, or 
wrecked more than 1,000 vessels; and damaged or destroyed nearly 
1,000 buildings in the neighbourhood of Nova Scotia, Cape Breton, 
Labrador, &c. The Meteorological Office instituted an inquiry into the 
formation and progress of this hurricane, and collected a large amount 
of meteorological data for the whole month. 

The storm was tracked day by day from the 14th of the month, when 
a ship, in Lat. 15® N. Long. 38° W., was experiencing a W.N.W. gde 
of nearly hurricane force, — ^thence past Sombrero,— then westward of 
Bermuda,— and onward to the south coast of Newfoundland, where it 
died down, and there was no gale after the 27th. 

I have shown on pp. 84-86 the connection of cyclones with areas of 
low pressure ; and it is not unworthy of note that three cyclonic systems 
of wind were traversing the Atlantic in different directions at the same 
time, and extended to Northern Europe ; and it is remarked that 
one of these systems was, at its origin considerably S.E.-ward of Nova 
Scotia and Newfoundland, ^^ almost rubbing against the great hnxtVs^^xsi!^^ 
and having its N.W.-ly winds and fine -weaxSaet \tl N«t^ ^w*^ <j«^ji»RX 
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with the S.B.-ty winds of the borricane, while the kurrvxau itself never 
got beyond Mewfonndlaod." 

Although the storm was tracked through its whole route, and was 
never lost eight of from Angost 18th until it bad died out on the 27th, 
there was s scarcity of ohserratioDS in its neighbourhood nntil it 
approached Beromda : on the 23rd most of the observers were on its 
northern side, and it was not 
until the 24th, when it had 
moved farther north, that it 
had a fair number of obser- 
vers on its southern side ; on 
the latter day it had rather 
on oval thape. Fig. 36 
showB the circulation of air 
in the kurrieane when south of 
Ne^ofoundland, on the 25tii ; 
" it pictures the N.E. winds 
extending further north than 
the B.E., and the S.E. turn- 
ing rather sharply into East 
and N.E. It seems worthy 

of notice that on the 24th 

ihere was a similarly shaped whirl of air near the British Islands, in 
which N.E.-ly winds prevailed to the northward and north-eastward of 
S.E.-ly winds. These facts, it will be seen, agree in a remarkable way 
with the researches of Mr., Meldbcu with regard to the shape of 
Mauritius hurricanes." (The reader can compare fig. 36 with 7^. 22 
on p. 67, whioh is Meldrttm's diagram of the ciroulation of air in the 
Mauritioshurricaneof February 253i, I860;) " the latter being a southern 
hemisphere hurricane only differs from that of the Tiorthern hemisphere 
in being reversed, because the motion of the air there is in an opposite 
direction. Those who have watched the action of an eddy in water will 
see that there is a close resemblance between such eddies and the figures 
referred to." 

On pp. 84-87 I have already pointed out that Msldbuh at the 
Mauritina, — Blahfobd and Willson in India, — Wojeikof, Mohn, and 
HlLDEBBANDSSOH OQ the Continent, — and Scott, Booban, and the 
Bev. W. Glbmknt Lby at home — with many other metaorologists of 
note — ^have arrived at the same conclnsion, — that the circulation of the 
air in a cyclone takes the form of a spiral — the tendency of the wind 
being more or Uta inwards (in fact, an in-drauoht) towards the place of 
lowest pressure. The amount of in-draught has oeeu variously estimated, 
in different parts of the storm, at from two to three points or more. 

Captain loYiniKE, in reference to the direction of vrind with regard to 
hearioff <^ centre — a very important thing to know — says, — *' the miee 
J&r maaagiag a ship in a hoihottae axe c\aQ&^ W»d on the bearing of 



THB LAW OF ST0BM8. Ill 

its centre from the ship. It has been costomary to suppose that the 
centre bears at right angles to the direction of the wind. This opinion 
is based on the fact that winds from all points of the compass are blowing 
at the same time in a hurricane. Recent researches, however, show that 
most probably the air draws inwards towards the centre." 

The Bev. W . Olembnt Let, from observations of a large number of 
cyclonic winds in Europe, estimates that 117^ is the mean angle between 
toe direction of the wind and the bearin|r of the centre of low pressure. 
With the object of learning whether the hurricane of August 14th-27th, 
1873, had similar relations between the direction of the wind and the 
bearing of the centre, Captain Totnbeb fixed upon three times when the 
position of the centre of the hurricane was well known, and when it was 
fairly surrounded by ships : he considers that the mean in -draught in the 
three cases varied from 25^ to 31^, or from 2^ to 2| points, and that the 
mean of the 108 observations included in the three cases gives an in- 
draught of 28^, or 2^ points. ^^ Hence we may conclude that a ship 
running before the wind in this hutricane would have been almost sure 
to have had the centre bearing several degrees before her port beam, the 
mean angle being 28^, or 2^ points, and would, therefore, have been 
closing with its centre.''^ The mree cases further indicate that the nearer 
the centre the greater the in-draughtj being from 33^ to 43^, or 3 to 3| 
points, to such ships as were within 200 miles of the centre : this is 
contrary to the opinion of many, who think that the wind blows more 
in a circle as the centre is approached. 

As to whether the in-^r aught is greater in one part of the hurricane than 
another J Captain Toynbeb cautiously remarks that there is, most probably, 
an in-draught of wind towards their centres in all parts of all hurricanes, 
but further research is needed before we can say whether this in-draught 
is greater in one quarter of a hurricane than in another. Investigation 
indicates that it was greater in the north-eastern quarter of the August 
hurricane (where the wind was S.E.-ly) than in the other quarters. This 
also agrees with the researches of Clement Ley and Hildebbandsson 
into die workings of the ordinary winds of Europe. Meldbum, in 
speaking of the winds of a Mauritius hurricane, says : — * for we now 
know that the N.E.-ly and Easterly winds often, if not always, blow 
towards the centre' {see p. 78). Now the N.E.-ly wind of a southern 
hemisphere hurricane corresponds to the S.E.-ly wind of one in the 
northern hemisphere. Further research is needed on this subject, which 
may lead to a further modification of the rules. At present it only 
remains to caution the navigator that it is possible the in-draught is 
greater with the S.E.-ly wind of a northern nemisphere hurricane than 
with its other winds. 

PRACTICAL SUMMARY. 

1. As there is strong evidence that the wind in a hurricane draRc^. 
towards its centre, recent researches make \k<^ %^>\o'^NY[i!^ BmXaa ^or 
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determininff the eenire of the storm more probable than that deduced from 
the circular theory. 

In the NoBTHSBN Hkmisphbbb, — 

Wind, Bearing of Centre. 

Norih E.S.E., or more Southward. 

N.E. ..... S.S.E^ or more Southward. 

East S.8. W., or more Westward. 

S.E. W.S.W., or more Westward. 

South W.N.W., or more Northward. 

S.W. N.N. W., or more Northward. 

West N.N.E , or more Eastward. 

N.W E.N.E., or more Eastward. 

In the SOUTHEBN Hbmisphsre, — 
Wind, Bearing of Centre, 

North W.S.W., or more Southward. 

N.W S.S.W., or more Southward. 

West S.S.E., or more Eastward. 

S.W E.S.E., or more Eastward. 

South E.N.E.^ or more Northward. 

S.E N.N.E., or' more Northward. 

East N.N.W., or more Westward. 

N.E W.N.W., or more Westward. 

2. The in-draught is probably greater in one quarter of the hurricane 
than in another. Hildebrandsson and Let invariably speak of the 
greater incurvation of the winds in front of a depression as being closely 
related to the greater amount of friction which they encounter. 

3. The in-draught is possibly greater near the centre tHan further 
from it. 

These facts require the following modifications of the Rules for handUnp 
a ship in a hurricane, in those cases in which the circular theory suggests 
running before the wind to escape the centre. If possible — 

Keep the wind well on the starboard quarter in the northern hemisphere* 

Keep the wind on the port quarter in the southern hemisphere. 

This modification is tne more valuable because it increases a ship's 
distance from the centre, even though the circular theory should be 

E roved to be sometimes true. Of course, it is known that in extremely 
eavy gales there is danger of broaching-to if the wind is brought on 
the Quarter, so that these instructions can only be followed before the 
wina becomes too strong. 

4. If obliged to lie to, since it is advisable to put the ship on the tack 
on which she will corns up as the wind shifts^ the Rule for both 
hemispheres is : — 

When in the ri^ht hand semicircle, heave-to on the starboard tack ;— 
When in the left hand semicircle, heave-to on the port tack. 

TB3& i;£(D. 
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and PRICE of eaoh Article be also given, it may prevent 
mistakes. 

Correspondents are also referred to the Diagrams of the principal 
Charts described in this Catalogue. 



CHARTS. 



TRACK CHARTS OF THE WORLD. 

No, s. d. 

1. THE WORLD.--A Chart for the purpose of pricking off 

a Ship's Track from England and North America, &c., 
Southward, and round the World 10 

Mounted on Cloth 18 9 

Or on Brown Holland 16 

Mounted on Cloth, coloured, rollers and varnished for the 
Counting-house ; size 3 ft. high, by 6 ft. 3 in. wide 21 

This Chart may he had in Parts as follows : — 

2. England and North America to Cape Horn, Cape of Q-ood 

Hope, Isle of France, &c., being sheet 1 of the above 4 

Mounted on Cloth 6 B 

8. England and North America to Calcutta, China, and 

Western Australia, being sheets 1 and 2 of the World 6 

Mounted on Cloth 8 

4. England and North America to Calcutta, China, and 

Australia, including New Zealand and Behring Strait, being 

sheets 1, 2, and 3 of the World 8 

Mounted on Cloth , 10 6 

5. The WORLD, Track Chart on one Sheet.... 4 

Mounted on Cloth « IS 8 

Mounted on Cloth, coloured, rollers and varnished for the 
Counting-house ; size, 2 ft. 5 in. high, by 8 ft. 6 in. wide... 

a. yARIATION CHART of the WOIUUD > — 
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BRITISH NAVIGATION. 
ENGLAND, SCOTLAND, AND IRELAND, 

AND THE 

NORTH COAST OF FRANCE. 
No, «. d. 

7. The ENGLISH CHANNEL, on the Largest Scale 

Published, from the DOWNS to the SCILLY ISLES, and to 
LuNDY Island, at the entrance of Bristol Channki., and 
from Calais to Ushant. With enlarged Plans of the Downs, 
Beachy Head, Spithead, Needles Channel, Portland and 
Weymouth, Exmouth Bar, Torbay, Dartmouth, Plymouth, 
Falmouth and Manacle Rocks, Penzance, the Land's End, &c. 
Seven Stones Rocks, Havre, Cherbourg, and Braye Harbour, 
Aldemey : Also Views of the Principal Headlands and Light- 
houses, &c. With a Book of Sailing Directions 12 

Captains taking this Chart and requiring the South Coast of 
Ireland, on a large scale, should lake Chart No. 34, viz., 

" The Approaches to the St. George's and EngUah Channels.^ 

8. The ENGLISH CHANNEL, with the BRISTOL CHAN- 

NEL and the South Coast of IRELAND to the River 
Shannon, including the edge of the Bank of Soundings, with 
Plans of the Principal Harbours, &c., viz. : — ^The Downs, Isle 
of Wight, &c., Torbay, Dartmouth, Plymouth, Falmouth, and 
St. Maio, illustrated with Views of the Coast and Light- 
houses, &c. With a Book of SaiUng Directions 10 6 

9. The ENGLISH CHANNEL, with the BRISTOL and 

part of ST. GEORGE'S CHANNELS, the South Coast of 
IRELAND, (to the River Shannon) and the NORTH SEA 
from Yarmouth Roads, &c. ; with Plans of the Downs, New- 
haven, Shoreham, Isle of Wight, &c. ; Torbay, Dartmouth, 
Plymouth, Fowey, and Falmouth ; also Calais to Boulogne, 
Havre, and St. Malo, illustrated with Views of the Coast and 
Light-houses, &c. ; with a Book of Sailing Directions 12 

10. LONDON to LIVERPOOL,(THREE CHANNELOHART) ; 

a continuation of the preceding Chart, including part of the 
Isle of Man, Carlingford, Dublin, Galway, &c. ; and additional 
Plans of Liverpool and DubUn Bays ; with a Book of Sailing 
Directions 14 

11. The Entrances to the RIVER THAMES on a large 

scale, showing the various Channels from the Nore to the 
Downs, Harwich, Orf ordness, and Aldborough ; with Plans of 
the Rivers Thames and Medway from the Nore to Gravesend 
and Chatham, and from Gravesend to London, illustrated 
with views ; with a Book of Sailing Directions 7 ^ 

12. The Entrances to the RIVER THAMES from Ramsgate, ^ 

the North Foreland and Orf ordness to London ; including 

the Swin, and King's Channel ; also the South, Queen's, and 

Prince's Channels, Margate Roads, Hollesley Bay, &c ; with 

plana on an enlarged scale oi Sheeruesa, Harwich, &c., and 

iZ/iz0irated with views of Lightrlioxw^ .<•*.., .•»»%»^x^****«xv»v,,*v-i.'. 4 0^ 
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13. The DOWNS, on a large scale, from the late Surveys, 

with Plan of Dover Harbour 1 6 

CHARTS OF THE SOUTH COAST OF ENGLAND, ON A LARGE SCALE. 

Special larcje scale Charts of all the Channel Harbours, including Fal- 
mouth, 3s. : Plymouth, 5s. ; Waterford, 2s. 6d. ; Queenstown, 28.6d. ; 
Cork, 2a. 6d.; River Shannon, Is. fid., &c. Ac. 

14. PART I. -The DOWNS to SPITHEAD, with enlarged 

Plans of the Rntrancea to Spitliead, Portsmouth, Langstone 
Harbour, St. Helen's Road, Newliaven and New Shoreham ... 7 6 

16. PART II.— The OWERS and SPITHEAD to BRIDPORT, 

including the Isle of Wight, the Needles Channel, Poole, 
Portland and Weymouth ; v.ith enlarged Plans of the Needles 
Channel, Poole Bar, Bridport, Portland Bay and Harbour of 
Refuge ; also Views of Headlands 7 6 

16. PART III.-LYME REGIS to the START, Including 

Exmouth, Teignmouth, and Dartmouth ; with enlarged Plans 

of Lyme Cobb, Dartmouth, Exmoutb, and Torbay 4 

17. PART IV.— The START to TINTAGEL HEAD, including 

the Scilly Isles ; with Plans of the Harbours of Fowey, 
ManacleRocks, St. Ives, and Penzance Bays 7 6 

The above four Charts show the whole navigation of the South 
Coast of Engla/nd on a very large scale^ and tvill be found 
most useful to vessels employed in the Coasting Trade, and 

also to Yachtsmen. 

J8, The ISLE of WIGHT, «fec., including Spithead, Solent 
Channel, Scmthampton Water, &c. ; with a Plan, on an 
enlarged scale, of tne Needles Channel 4 

19. PORTLAND, WEYMOUTH, <fec., on a very large scale, 
showing the Harbour of Refuge, the Shambles Shoal, Bill of 
Portland, &c. ; with Views and Directions 1 6 

80f The ISLES of SOILLY on a large scale 4 

CHARTS OF THE NQRTH COAST OF FRANCE, ON A LARGE SCALE, 

IN FOUR PARTS. 

Compiled from the late French Surveys. 

21. PART I.— From Dunkirk to Cape D'Ailly, including the 

Strait of Dover, &c. ; with enlarged Plans of Dunkirk, Calais, 
Boulogne, Treport, and Dieppe ; with a Book of Directions... 4 

22. PART II.— Prom Cape D'Ailly to Cape Levi, including 

the Bay of the Seine, &c. ; with enlarged Plans of Le H^vre, 
the Iliver Seine to Rouen, Entrance of L'Orne River, Road of 
La Hogue, and Barfleur ; with a Book of Directions 6 

23. PART III.— From Cape Levi and Cherbourg to St Male 

and the Brehat Islands ; including the Islands of Jebskt, 
Guernsey, Alderney, &c. With enlarged Plans of Cherbourg 
Road, Great and Little Russell Channels, S W. part of Jersey, 
Granville, and Cancale Roads, and the Bay of St. Malo ; with 
a Book of Sailing Directions ! 6 

24. PART IV.—From the Brehat Isles to Brest, Ushant 

Island, &c. ; with enlarged Plans of Treguier River, Morlaix, 

and Entrance to L'Abervrac*h ; with a Book of Directions ... 5 

The above Four Charts show the lohole navigation of the North 
Coast of France, on a very large scale, and are mo^t u%«.f ut 
far Yachting emd Ooa^img priMrpo8e%, 
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' 26. The ISLANDS of JERSEY, GUERNSEY, ALDERNBY, 
&c. (CHANNEL ISLANDS CUART), on a large scale, 
including the Coast of France from Cape Levi and Cherbourg 
to the Havre de Regneville ; with a Book of Directions 5 

Special large scale Charts of Jersey Islands. 3 sheets, 7s. 6d. ; Quem- 
sey, &C.J 3 sheets, 6s. ; Aldemey and Caskets, 2s. 6d., &c., ^c. 

26. The BRISTOL CHANNEL, on a large soale, from Trevose 
Head in Cornwall, and St. Bride's Bay in Pembrokeshire; 
including the Smalls, &c., to Bristol and Chepstow ; with 
enlarged Plans of the River Severn, and the course of the 
Berkeley Canal to Gloucester: King Road, Cardiff and 
Penarth Roads, Porthcawl Harbour, Port Talbot New Floating 
Harbour, Swansea Bay, Mil ford Haven, and Ilfi-acombe 
Harbours : with a Book of Sailing Directions 7 6 

27. The ST. GEORGE'S and BRISTOL CHANNELS, on a 
large scale, from Tintagel Head in Cornwall to Glasgow, &c., 
and from the Tuskar to Bengore Head ; with enlarged Plans 
of Liverpool, Holyhead, Carlingford, Ardglass, Lame, Camp- 
belton, Ayr, Troon, and Ardrossan : the River Clyde, and 
Lamlash ; illustrated with Views of the Land, Light-houses, 
Beacons, &c. ; with a Book of Sailing Directions, containing 
a Plan of Belfast Lough 12 

28. ST. GEORGE'S and BRISTOL CHANNELS ; (on a 
smaller scale than the preceding), including the S. Coast of 
Ireland to Waterford, Cork, and Queenstown, &c., and the 
N. Coast to Londonderry, Tory Island, &c. With a Book of 
Sailing Directions 7 6 

29. The WEST COAST of SCOTLAND and HEBRIDES, 
or LEWIS ISLANDS, including the North Coast of 
Ireland, &c., ; with Plans on an enlarged scale, of -the 
Kerrera Channel to Oban, &c., Sound of Mull, Tobermory and 
Stomoway Harbours, and the Caledonian Canal, &c. ; with a 
Book of Sailing Directions 10 6 

30. The whole COAST ROUND IRELAND ; inoluding the 

St. George's and Bristol Channels, and the Coasts of 
England, Wales, and Scotland, from Hartland Point and 
Bristol to Liverpool and Glasgow ; with enlarged Plans of 
Liverpool Bay, the Harbours of Cork, Waterford, Dunmore, 
Dublin, Kingstown, Valentia, Lough Carlingford, Killough, 
Ardglass, entrance to Lough Strangford, the Maiden Ro(&, 
Port Rush, Gola Islands, and Sligo Bay, and Loch Cambellton ; 
with a Book of Sailing Directions 10 6 

The above is sold in Paris as follows : 

31. PART I.— NORTH COAST of IRELAND, FIRTH OF 
CLYDE and NORTH CHANNEL, the N. Part of ST. 
GEORGE'S CHANNEL, and N. Coast of IRELAND, with 
Plans of Lough Carlingford, Killough, Ardglass, Entrance to 
Lough Strangford, Maiden Rocks, Port Rush, the Gola 
Islands, Sligo Bay, and Loch Campbellton 5 

32. PART II.— SOUTH COAST of IRELAND, the Coasts of 
ENGLAND, WALES, and IRELAND, from Bristol and 
Liverpool to Dublin, Cork, and Galway ; with Plans of Liver- 
pool. Dublin, Kingstown, Waterford, Dunmore, Cork, and 
Valentia 5 o 

T^ese two Cha/tU show the navigation all round Jrelandj and 
through iji^ &U Georg^i awl North. OKoovaeU. 
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33. The North, West, and Sontli Goasts of IRELAND, from 

Bengore Head to the Saltee Islands ; with enlarged Plans of 
the Harbonrs of Waterford, Dunmore, CJork, and Valentia : the 
Hiver Shannon to Limerick; Galway and Sligo Bays ; the Bar 
of Moy, Killala Bay, and the Gola Islands ; with a Book of 
Sailing Directions 10 6 

34. The APPROACHES to the ST. GEORd-E'S and 

ENGLISH CHANNELS, showing the Navigation from 
Ar 43' N. Lat., and 1^ 28' W. Long., to Liverpool, Bristol, 
and Dublin ; Falmouth, Plymouth, the Start, and Dartmouth ; 
part of the N.W. Coast of France ; and the South and West 
Coasts of Ireland, to Cork and Gal way : with enlarged Plans 
• of Liverpool Bay, Dublin, Kingstown. Waterford, Dunmore, 

Cork, and Valentia 8 

The above is a useful Chart for Vessels in the American and 
Southern Trades^ hound to Bristol and Liverpool. 

Special Charts of Cardiff and Penarth Koads, 2a. 6d. ; Holyhead to 
Liverpool, 5s.; Liverpool Bay, 2s. 6d. ; Clyde Approaches, 2s. 6d. 



CHARTS OF THE EAST COAST OF ENGLAND AND SCOTLAND. 

36. The EAST COAST of ENGLAND from DUNGENESS 

to NEWCASTLE, and the Coast of France from Boulogne to 
Dunkirk. With Plans on an enlarged scale of the Approaches 
to Harwich ; Swin Middle Chaunel ; Lowestoft and Yarmouth 
Roads, Cookie Gat, &c. ; Lynn and Boston Deeps ; River 
Humber Entrance ; Grimsby Road ; Scarborough ; Tees Bay 
and Hartlepool ; Seaham : Sunderland ; River Tyne Entrance 
and Dunkirk Road. With a Book of Sailing Directions 12 

This Cliart vnth No. 40, " Newcastle to Ca/pe W^rath, Ac^ 
will show the whole of the East Coasts of England and 
Scotland^ on a very large scale. 

The preceding Chart is sold in separate Parts, as follows : — 

36. DUNGENESS to FLAMBOROUGH HEAD ; and from 

Boulogne to Dunkirk ; with Plans of the Approaches to Har- 
wich ; the Swin Middle Channel ; Lowestoft and Yarmouth 
Roads, Cockle Gat, &c. ; Lynn and Boston Deeps ; River 
Humber Entrance ; Grimsby Road and Dunkirk Road. With ' 
a Book of Sailing Directions 

This Chart, and No. 41, will show the East Coasts of 
England and Scotland, on a very large scale. 

37. DUNGENESS to OROMER, &c. ; and Boulogne to 

Dunkirk, with Plans of the Approaches to Harwich ; Swin 
Middle Channel ; Lowestoft and Yarmouth Roads, Cockle 
Gat, &c. ; Lynn and Boston Deeps ; Dunkirk Road ; with a 
Book of Sailing Directions 6 

38. HARWICH to NEWCASTLE ; with Plans of Lowestoft 

and Yarmouth Roads, Cookie Gat, &c. ; Lynn and Boston 
Deeps <; River Humber Eutrance ; Grimsby Road ; Scar- 
borough ; Tees Bay and Hartlepool ; Seaham ; Sunderland ; 
and River Tyne Entrance ; with a Book of Directions 

This Chart with No. 11 or 12, ^^6 River Thames^ vsill ftKoxntlwt 
namgaHon from London to NeiocostU cm a '^w^ Vxt^^ %cq\%« 
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39. HARWIOH to FLAMBOROUGH HEAD, with Plans oi 

Lowestoft and Yarmouth RoadH, Cockle Gat, &c. ; Lynn and 
Boston Deepa ; liiver Ilumber Entrance ; and Grimsby Road ; 

with a Book of Directions 6 

This Chart with ^'o. II or 12^ the River Thames^ will dhow the 
navigation from London to the Humberon a very large ecale* « 

40. The EAST COAST of SCX)TLAND, from Newoastle to 
Cape Wrath, &c., on a large scale, including the Orkney 
Islands, and South Head of Shetland Islands. Withenlai^ed 
Plans of the entrance to Shields and River Tyne, Blyth, 
Coquet Road, Fam and Holy Islands to Berwick, Firth of 
Forth, River Tay, Arbroath. Montrose, Aberdeen, Peterhead, 
Fraserbure^h, Ban£E and Macduff, Cromarty and Dornock 
Firths, Wick Harbour, Hov Sound, and Pentland j Firth. 
Illustrated with views of Light-houses and of the Coast, with 

a Book of Sailing Directions 10 6 

The abovey with No, 35, show the whole of the East Coast of 
England and Scotland, from Dungeness to Cape Wrath, dc^ 

on a very large scale, 

41. The EAST COAST of SCOTLAND, from FLAMBOROUGH 
HEAD to CAPE WRATH and the ORKNEYS, on a large 
scale, being the above Chart, with a sheet attached, extend- 
ing from Flamborough Head, with Plans ; and Illustrated 
with views of Light-houses and of the Coasts with a Book of 

Sailing Directions 12 

The above forms a continuation of No, 36, Dungeness to 

Flamborough Head, 

42. The EAST COAST of ENGLAND, from ORFORDNESS 
to Flamborough Head and Scarborough, with a large Plan of 
Yarmouth and Lowestoft Roads 4 o 

43. ENGLAND and SCOTLAND, from Flamborough Head 
to Aberdeen, with Plans of Scarborough, Tees Bay, Seaham, 
Sunderland, Shields, Blyth, Fam Islands, Berwick, River Tay 

to Dundee, Montrose and Aberdeen 4 

The two above Charts show the navigatian from Harwich to 

Aberdeen, in a handy form^ for small vessels. 

44. YARMOUTH and LOWESTOFT ROADS, on a large 
scale, with Plans of Lowestoft Road and Harbour, Hewett 

Channel, Cockle Gat, &c 1 Q 

I 45. NORTH COAST of SCOTLAND, ORKNEY ISLANDS, 

, and Moray Firth, on a large scale, from Peterhead, on the 

Eastern Coast, to the Little IVIinch, or northern portion of the 
Lewis Islands, and showing th^ navigation east and west' 

j through the Pentland Firth 4 

! 46. The COAL TRADE or LEITH PILOT, containing Charts 

I from London to tho North Foreland, Harwich, Orfordness, 

j Yarmouth, Lynn, Hull, Scarborough, Whitby, the Hartle- 

pools, Sunderland, North and South Shields, Newcastle, 

Berwick, Leith, Aberdeen, &c 9 q 

47. The SCOTLAND and NORTH SEA PILOT, containing 
Charts of the Coasts of ENGLAND and SCOTLAND, 
including the Navigation from London to Aberdeen, as the 
' above, with a General Chart of the North Sea 12 

Larg6 scale Charts of Lynn, and Boston Deeps, 23. 6d. ; River Humber, 
as.; Tjne River, 30.; Fam lalandB, 2s.; Firth of Forth, &. 6d.| 
FentUmd Firth, Is. 6d., and still the ^?ax\Q\\a l^Vani (^i H»L*V>QAr&P / 
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48. The fiast, N(^h, and West 6oast of dHEAT BRITAIN 

and IRELAND, including the East Coast of England and 

Scotland from the River Thames, the Feroe, Shetland, and 

Orkney Islands ; the Hebrides or Lewis Islands, and whole 

• Coast- of Ireland) showing the navigation to the 8.E. point of 

Ic^atld, with an enlarged Plan of Bockall 7 6 

Mounted on Cloth, coloured, rollers and varnished for' 
iba Counting-house ; size 3 ft; 5 in. high, by 4 ft 9 in. wide 25 0'^ 
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NORTH SEA, CATTEGAT, BALTIC, GULFS op BOTHNIA and 

FINLAND, NORWAY, WHITE SEA, GREENLAND, &c., 

TO THE COAST OF LABRADOR. 

49. The NORTH SEA, extending f5rom the Downs to 62'' N. 

Latitude, with Plans on an enlarged scale of Shields Bar, 
&c. ; Entrance of the River Tay and Dundee, Aberdeen, and 
, Bergen. Illustrated with views of Light-houses, &c., and 
showing the courses and distances over the North Sea ; and 
remarks on the navigation ; with a Book of Sailing Directions 7 

Mopj^ted on Cloth, coloured, rollers and varnished for the 
Counting-house ; size 3 ft. 4 in. high, by 4 ft. 5 in., wide ... 24 

50. The NdRTH SEA— LONDON to DRONTHEIM ; or the 

' above- Chart continued to 64'* N. Latitude, with additional . 
enlarged Plans of Drontheim and Ghristiansnnd, with a Book 
of Sailing Directions.. 10 6 

Mounted on Cloth, coloured, rollers and varnished, for the 

Counting-house ; size 3 ft. 4 in. high, by 6 ft. 4 in. wide *„ 28 O 

51. The NORTH SEA and English Channel to Plymouth, <&io. 4 

Mounted on Cloth, coloured, rollers and varnished, for the 
Counting-house ; size 2 ft. 4 in. high, by 3 ft. & in., wide..k 12 6 

52. The SOUTHERN PART of the NORTH SEA and 

Flemish Banks, on a large scale, from the Downs, Uarwicli, 
and Orfordness, to Boulogne, Calais, Nieuport, and Qstende, , 
including the Flemish Banks and River Schelde to Antwerp ; 
r and the Coast of HoUand, with the Sea Canal to Rotterdam ; . 
with enlarged Plans of the Entrances to Dunkerque Road, 
Ostende Inner and Outer Roads, Flushing Road, the Maas 
andOoeree Channels and the Hollandschdiep, from Willem^ - -'^ 
stad to Dortrecht, &c. With a Book of Sailing Directions ..» 7 6 



! 53. ENGLAND and HOLLAND, on a large scale, from 
Beachy Head to the River Humber, on the English Cba6t, 
and the opposite Coasts of France and Holland, &c., from 
Boulogne to the Texel ; with ah enlarged Plan of the Entrailces 

totheTeiel ; 

Or with a Beck of Sailing Directions... .;......».... ..v.. 
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54. The TEXEL to the RIVER HEVER, on a large soale, 
iDcluding the River Ems, Jahde, Weser, Elbe, and Eider; 
with Plans of River Elbe entrance, Helgoland, Fedderwarder, 
Bremerhaven, and the River Eider to Tonning ; with a Book 
of Sailing Directions 7 

No8» 5S €Md 54 will show the nomgatum from the English 
Channel and the Doums to Hamburg, dc, on a large scale, 

56. ENGLAND and HOLLAND, from Dnngeness to Flam- 
borough Head, on the English side, and Coast of France, 
Holland, &c., from Cape Grisnez and Calais to Hamburg, 
Tonningen and Husum ; with Plans of the River Schelde, 
Entrances to the Texel and the Vlie, and River Humber 8 
Or with a Book of Sailing Directions 10 6 

56. ELBE and WESER, large soale.— The Entrances to the 
Rivers ELBE and WESER, EMS, Jahde, Eider, and Hever 
to Smbden, Leer, Jahde, Bremerlehe, Vegesack, Bremen, 
Cuxhaven, Gluckstadt, Hamburg, Tonning, Frederichstadt, 
and Husum ; with enlarged Plans of Cuxhaven, Bremerhaven, 
Fedderwarder, and Helgoland, with Views of Light-houses 
and Beacons ; with a Book of Sailing Directions 6 

57. ELBE, &c., to HJERTING, including TONNING and 
ESBIERG, large scale.— The Rivers Jahde, Weser, Elbe and 
Eider, ana Island of Helgoland to -Hjerting, with several 
enlarged Plans of the Principal Harbours, Views of Light- 
houses, Beacons, &c. ; with a Book of Sailing Directions 6 

58. The SKAGER KAK, or SLEEVE, on a large scale, 
including the Coasts of Norway and Sweden from Ekersund 
and the Naze to Christiania, Gk)ttenburg, and part of the 
Coast of Jutland, with enlarged Plans of Manne Fiord, 
Christiansand, Arendal, Christiania and Gottenburg ; Illus- 
trated with Views of Light-houses and Beacons, &c 7 6 

This Chart and the follomng. No. 59 or 62, -^^ Scaw through 
the Belts,''^ will show the whole navigation from the North 
Sea to the Baltic on a large and uniform scale. 

59. The CATTEGAT, SOUND, and Great and Little Belts, 
&c., including the Navigation from Christiania and the 
Scaw, through the Sound and Grounds, the Great and 
Little Belts, and the Coast of Holstein and Mecklenberg, to 
Darser Ort, &c., with enlarged Plans of the Principal 
Harbours, viz. : — Frederikshaven, Gottenburg, Hallands 
Fsddero, tne Sound from the KoU to Falsterbo, &c., including 
Plan of Elsinore Harbour, also the Sprogoe Channel in the 
Great Belt, and Kiel Harbour ; and Views of the various 
Light-houses, Beacons, &c. Compiled from the latest Danish 
and Swedish Surveys ; with a Book of Sailing Directions 10 6 

The above Chart is sold in Parts as follows . — 

60. PART I.— Extending from Olxristiania and the Scaw, 
J , to Copenhagen and the Entrances to the Great and Little 

Belts ; with a Book of Sailing Directions 8 

61. PART XI.—Eztending from tlie Soaw and Gottenburg, 
to Copenhagen and the Entrances to the Great and Little 
Belts; with a Book of Sailing Directions 6 

d2. PART III.— Tlie Soaw tlirougli the Belts and the Ooast 

J , / to Daraer Ort, &c. ; with a Book oi^aa[^g\>V£^(^iuc»(^ ^>«««^«>,. . : 8 



CATALOGUE. » 



63 The SOUND, &o., on a very large scale, from KOLL 

POINT to FALSTERBO POINT, with Plans of Elsinore 
Harbour, and the Drogden Channel through the Grounds 4 

64 The BALTIC SEA, Inclndlng the Oattegat, &o., exten- 

ding to 61® N. lat., including Gtefle, in the Gulf of Bothnia, 
Abo, and Part of the Gulf of Finland, with several Plans, on 
an enlarged scale, of the Principal Harbours, Views of Light- 
houses, beacons, &c. Compiled from the latest Danish, 
Swedish, Prussian, and Russian Surveys ; with a Book of 
Sailing Directions 8 

Mounted on Cloth, coloured, rollers and varnished, for the ; 

Counting-house ; size 3 ft. 9 in. high, by 4 ft. 8 in. wide ... 25 

06. The GULF of FINLAND, on a large scale, including the 
newly-erected Light-houses, &c., and exhibiting the Navi- 
gation from the Baltic Sea to St. Petersburg ; with Plans of 
Revel, Port Baltic, Hango Head, the Entrances from Hogland 
to Frederikshamn and Cronstadt; with a Book of Sailing 
Directions 7 

Mounted on Cloth, coloured, rollers and varnished, for the 
Counting-house ; size 2ft. 5 in. high, by 5 ft. 7 in. wide ... 24 

6d.t GULF of BOTHNIA— Southern Part, extends from the 
Aland Islands and Channel, to the North Quarken, including 
Uto, Abo, Nystad, Christinestad, Wasa, and St. Nicholaistad 
on the Finland Coast, and on the Swedish Coast from Soder- 
arm to Jamas Hamn and Sorgadden. With enlarged Plans 
of Gefle Bay, Soderhamn ; Entrance to Hudiksvall, Sundsvall, 
Skags Hamn, Jamas Hamn, &c., with Views of the principal 
Light-houses and Beacons ; with a Book of Sailing Directions 8 

Mounted on Cloth, coloured, rollers and varnished, for the 
Counting-house ; size 3 ft. 6 in. high, by 5 ft. wide 26 

67.t GULF of BOTHNIA— Northern Part, is a continuation 
of the above, from Umea and the Nortn Quarken, round the 
Head of the Gulf to Tornea ; Uleoborg ; Old and New 
Carleby, &c. ; with enlarged Plans of Ratan Haven and the 
Entrance to Umea, with Views of Light-houses and Beacons ; 
with a Book of Sailing Directions 6 

Mounted on Cloth, coloured, rollers and varnished, for the 
Counting-house ; size 3 ft. 6 in. high, by 3 ft. 9 in. wide ... 21 

j* These two Charts show the whole of the Qulf of Bothnia on 
the largest scale published, 

68. The GULF of BOTHNIA, from the Aland Islands and 
Abo, to Sandame, Hudiksval, Sundsvall, Hemosand, 
Husum, Holmsund, tFmea, Lulea, Tomea, Uleaborg, Brahe- 
stead, Wasa, Christinestad, Bjomeborg, and Nystad ; with 
enlarged Plans of the South Quabken, or Alands Haff, the 
principal entrance to the Gulf ; also of the Narrows, or 
North Quarken, being the intricate and central navigation 
of the Gulf ; and a Plan of Gefle ; with a Book of Directions 6 

Mounted on Cloth, coloured, rollers and vamiabfid^ist ^Oaa 
Counting-house ; aiee 3 ft. 5 in. Yng\i, \>y ^ iX.« ^ m, ^»fA^ .*, *^^ 
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60. The COAST of NORWAY and the WHITE SEA, 
inclndiDg the Sleeve, North part of Great Britain, Feroe 
Islands, Jan Mayen Island, the Bear or Cberie Island, with 
enlarged Plans of the Channels to Drontheim, Christiansund, 
Haiomerfest, &c., and the Mouths of the River Dwina to 
Archangel ; with a Book of Sailing Directions 10 

70. The WHITE SEA, on a large scale, with enlarged Plans 

of the Tokansi Islands, Three Islands Anchorage, Sot^novits 
or Cross Island, Mouths of the River Dwina to Archangel, 
the Bay of Onega, and Solovetski Anchorage ; with a Book 
of Sailing Directions 10 6 

71. The NORTHERN SEA, comprising the Coast of Green- 

land, Iceland, Spitzbergen, Hudsoti's and Davis^s Straits, 
Bafim's Bay, and Lancaster Sound ; showing the Discoveries 
of Captains Ross, Parry, Lj'on, Scoreshy, Austin, McClintock, 
&c., and adapted principally for the Northern Whale 
Fishery ; with enlarged Flans of Neil's Harbour, Disco 
Island, and Bays adjacent, Arksuk Fiord, and Kjartarlik 
Harbour ; part of Whale Fish Islands, Port Manvers, Fair 
HaTeoj Magdalen Bay, Jan Mayen, Cherie or Bear Island, 
Lancaster Sound, Barren Straits to Melville Isle, Wellington 
Channel, &c. (Norie) 10 6 
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GREAT BRITAIN, FRANCE, SPAIN and PORTUGAL, 
MEDITERRANEAN SEA, WEST COAST op AFRICA, 

AND ATLANTIC ISLANDS. 

72. The PEROB, SHETLAND, and ORKNEY ISLANDS, to 
GIBRALTAK, &c., comprising the navigation fnun the S.E. 
Point of ICELAND ; the Coast around GREAT BRITAIN 
and IRELAND ; the BAY of BISCAY and Coast of 

^, PORTUGAL and SPAIN, to GIBRALTAR and part of the 

Mediterbanean Sea ; also the Coast of Morocco to Mogador, 
&c. With enlarged Plans of the Pentland Firth, Rockall, 

. '^ Gironde River entrance, Bilbao, Ferrol and Coruna, River 
Douro to Oporto, River Tagus, Setubal, River Guadalquiver, 
River Guadiana to Huelva, Cadiz, Ports of Valencia and 
Barcelona, Mogador Harbour, &c 14 o 

This Fine Chart, engraved in the best and clearest style^ i§ on 
the largest scale published^ showing the complete navigation 
around Great Britain a/nd Ireland, and is also sold in Parts, 
as follows : — 

73. ORKNEY ISLANDS to the BAY OP BISCAY, inolnd- 
ing the FEROE and SHETLAND ISLANDS. Part of the 
above Chart to Coruna and Finisterre ; with Plans of the Pent- 
land Firth, Rockall, Gironde River Entrance, and Bilbao lo 6 

Mounted on Cloth, coloured, rollers and vamisbed, for the 
CountiDg-honae ; size 3 ft. 5 in. l[i\g\x^ \>y ^ It. wV&fi^ *\v*^«^v 86 
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FRANCE, SPAIN AND PORTUGAL COASTS. 

The following Charts will he found equal to any publiahed, 
and constructed and engraved with the greatest care : — 

74. ENGLAND to the MEDITERRANEAN SEA, on a large 

scale, including the navigation from the East Coast of 
England and Scotland, the Hebrides, or Lewis Islands, and 
Coast of Ireland, the English Channel, Coasts of France, 
Spain, and Portugal, &c., to the Mediterranean Sea, and Coast 

of Marocco to Mogador ; with several Enlarged Plans 10 6 

The above is a most useful Chart for vessels bound from 

Liverpool^ Glasgow^ or the Coal Forts on the East Coast, 

to the Mediterranean Sea, 

75. FRANCE, SPAIN, and PORTUGAL, on a large aoale, 

including the English Channel and Bay of Biscay ; the 
Coast of Portugal and Spain to Gibraltar and Barcelona, and 
Coast of Marocco to Mogador, with several Enlarged Plans 

of Harbours, and Book of Sailing Directions 7* 6 

The above is a most useful Chart for vessels bound from the 
English or Bristol Channels to the Mediterranean. 

76. The BAY of BISCAY, on a large scale, extending from 

UsHANT to Cape Finibterre, with Enlarged Plans of the 
River Loire, Bayonne, Port Passage, St. Sebastian, Bilbao, 
Santona, Santander, Ribadero, Vivero, Barquero, Cedeira, 
Ferrol, &c., with an additional half-sheet, containing Plans 
on an enlarged scale, of the Coast from Ushant to the Isle de 
Sein, including Brest, &c., and the West Coast of France, 
from the Sables d'Olonne, to the River Gironde ; with Book 
of Sailing Directions 10 

77. The above and Directions, but without the half-sheet of 

Plans; with Book of Sailing Directions 8 

78. The Coast of PORTUGAL and SPAIN, on a very- 

large scale, from Cape Penas and Santander to Gibraltar ; 
with Plans of the Harbours of Ferrol and Corunna, Vigo, 
Oporto, the Burlings, Lisbon, Setubal or St. Ubes, Lagos, 
St. Lucar, Cadiz, Strait and Bay of Gibraltar ; with Book of 
Sailing Directions ; 7 • 6 

This Chart with No, 76 or 77, vnll show the navigation from 
Ushant to the Mediterranean on a very large scale. 

79. A Plan of AROSA BAY, from the Spanish Survey of 

Don J. F. Florez, showing the Navigation to Carril, &a. 1 . Ji"- 

MEDITERRANEAN SEA. 

80. The MEDITERRANEAN SEA, with extended true Com- 

pass or rhumb lines, including the Adriatic or Gulf of 
Venice, the Grecian Archipelago and Black Sea, and in- 
cluding part of the Bay of Biscay, to Latitude 47° SC N. ; 
with Plans on an enlarged scale of Gibraltar Strait, Malaga, 
Cartagena, Valencia, Port Palma, Columbretes Rocks, Barce- 
lona, Marseille, Genoa, Leghorn, Bonifacio Strait, Messina 
Strait, Syracuse, Maltese Islands, Valetta, Corfu North 
Channel, Syra Harbour, Smyrna Gulf, Alexandria, Port Said, 
Bonibah, Tripoli, Bouja, Algier, Port Sclierschel and Tangier ; 
with a Book of Sailing Directions. A useful General Chart 12 

Mounted on Cloth, coloured, rollers and varnished^ tot ^*^ 
Counting-house ; mze 3 ft. high, by 1 it, V\ift ^ ^Sfe» ^ 
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MEDITERRANEAN SEA, IN TWO PARTS. 

This New Chart of the Mediterranean Sea, has the advantage 
of the two Parts being on one scale. 

81.t WESTERN PART of the MEDITERRANEAN SEA, 
extends from Cape St. Vincent, Cadiz, and Gibraltar, to 
Malta, &c., inclnding Corsica, Sardinia, and West Coast of 
Italy, Sicily, and the Coast of Africa from Cape Spartel to 
Tunis, &c. With Enlaiged Plans of Gibraltar Strait and Bay, 
Centa. Malaga, Almeria Boad, Cartagena, Alicante, Valencia, 
Barcelona, Cette, Marseille, Port Iviza, Port Palma, Port 
Mahon, Genoa, Leghorn, Piombino Channel, Civita Vecchia|, 
Bay of Naples, Bonifacio and Messina Straits, Valetta, Bay ox 
Oran, and Algier. With a Book of Sailing Directions 12 

Mounted on Cloth, coloured, roUers and varnished, for the 
Counting-house ; size 3 ft. 6 in. high, by 7 ft 2 in. wide ... 36 

82.t EASTERN PART of the MEDITERRANEAN SEA, or 
Levant, extends from ^cily and Malta to Syria and Egypt, 
including the Archipelago to the Entrance of the Dardanelles, 
&c With Enlarged Plans of West End of Sicily, Syracuse, 
Smyrna, Tripoli, Ben Ghazi, Alexandria, and Port Said, 
Entrance to Suez Canal. Willi a Book of Sailing Directions . 12 

Mounted on Cloth, coloured, rollers and varnished, for the 
Counting-house ; size 3 ft 6 in. high, by 7 ft. 2 in. wide ... 35 

f These two New Charts show the whole navigation from Cape 
St Vincent and Gibraltar to Alexandria and Port Said, and 
the Dardanelles, on a very large scale,andwiU he fou/nd useful 
for Suez Canal Steamers. 

Special large scale Oharts of Port Said, 2b. : Suez Oanal, 2b. : Malta 
and Goso, 28. 6d. ; Alexandria, 2b. 6d„ and of all the HaiboiiZB and 

PortB in the Meditenanean. 

MEDITERRANEAN SEA, IN FOUR PARTS. 

With extended true Compass or rhumb lines. 

83. PART I.— The Ck>ast of SPAIN and FRANCE from 
Cadiz and Gibraltar to Nice ; the Coast of Africa, from Salle 
and Cape Spartel to the Gulf of Storah ; with enlarged Plans 
of Harbours ; with a Book of Sailing Directions 8 

84. PART IL— The Coast of ITALY firom Ventimiglia and 
Gknoa to the Quifs of Policastro and St. Euphemia, the Gulf 
of Taranto, the Adriatic, or GkJf of Venice, the Islands of 
Corsica, Sardinia, Sicily, Malta, Corfu, Cephalonia, Zante, &c., 
the Coast of Africa from Bona to Cape Razat ; with enlarged 
Plans of Harbours ; with a Book of Sailing Directions 8 

86. PART III.— The Coast of Roomelia in GREECE, with 
the Northern Part of the Archipelago, the Dardanelles, Sea 
of Marmora, Bosphorus, the Black Sea, and the Sea of Azov ; 
with enlarged Flans of Harbours; with Book of Sailing 
Directions 6 

86. PART ly.— The Coast of Karamania, Syria, and Egypt, 
&c. ; with the Southern Part of the Grecian Archipelago, 
and JalendB of Candia and Cyprus ; with enlarged Plans of 
' Harboma ; with a Book oi ^ul^g l)VrQti&o\i« « 6 

\ 
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87. The WEST COAST of ITALY, &o., on a large scale, 

extendiDg from Marseille to the Strait of Messina, in- 
cluding the Islands of Corsica, Sardinia, and the North Coast 
of Sicily to Marsala, &c. ; with enlarged Plans of Marseille, 
Genoa, Leghorn, Bonifacio Strait, Piombino Channel, Civita 
Vecchia, Gulf of Naples, Messina and Port of Palermo, illus- 
trated with Views of Coast, &c. ; with a Book of Directions . 8 

88. The ADRIATIC or GULF of VENICE, including the 

Coasts of Albania and Greece, with the Ionian Islands, on 
a large scale ; with enlarged Plans of the Harbours of Trieste, 
Pirano, Venice, Pola and Fasana, Gulf of Kattaro, Port St. 
Georgia, in the Island of Lissa, Ancona, Port Lossini, Brin- 
disi, Otranto, Taranto, Bay of Durazzo, Argostoli, Zante, 
Vostizza Navarino, and the North and South Channels or 
Corfu ; with a Book of Sailing Directions 10 6 

89. The GRECIAN ARCHIPELAGK), and Sea of Marmora, 

including the Ionian Islands, and the Coast of Kara- 
mania, to 31° 40' E. Long. ; with enlarged Plans of Corfu 
Road, Argostoli Harbour, and Zante Bay, Syra Harbour, Port 
of Rhodes, Dardanelles Entrance, Bashika Bay, Smyrna Har- 
bour and Khios Strait, Marmarice and Karaghatch Harbours, 
&c. ; with a Book of Sailing Directions 10 6 

90. The GRECIAN ARCHIPELAGO (part of No. 89), 

extending to 19° E. Long., including the Ionian Islands, with 
Plans of Corfu Road, Argostoli Harbour, and Zante Bay; 
with a Book of Sailing Directions 8 

91. The BLACK SEA, and the Seas of Marmora and Azov ; 

with Plans of the Passage of the Dardanelles, and Bosphorus 
or Channel of Constantinople, the Entrances of the River 
Danube, the Ji.W. Part of the Black Sea from Akkerman 
and Odessa to Kherson, in all thirty-two enlarged Plans of 
the Principal Harbours, &c. ; with a Book of Sailing Directions 10 6 

Captains can be supplied with large scale special Charts of 
the Marmora Sea, 3s. Qd, ; Azov Sea^ 2s, Qd, ; Darda- 
nelles, 2s, 6d. ; Bosphorus, 2s, 6d. <kc , dbc. 



WEST COAST OF AFRICA, FROM GIBRALTAR TO THE CAPE OF GOOD HOPE, 

AND 

MADEIBA, CANARY, AND GAPE DB VERDE ISLANDS. 

92.t CHART No. I.— The WESTERN COAST of AFRICA, 
&c., on a large scale, from LISBON and GIBRALTAR, to 
SOUTH CAPE BLANCO, in Latitude 20° 47' N., incladin^ 
Madeira and the Canary Islands ; with Plans, on an enlarged 
scale, of the River Tagns, Cadiz, and the Ports of Mogador. 
El-Araish or Larache, Mazighan, and Sail, and the Island of 
Madeira, &c 



93.t CHART No. XL—The WESTERN COAST of AFRICA 
and River Gambia, on a large scale ; the continuation of the 
above Southward to Sierra Leone, including the Cape de 
Verde Islands, with a Plan of Dacar Road m Gor^e B^^^ 
the Entrance to the Biver Gambia, to '^^VXiXicKtV ^^ «••««' 
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94.t CHART No. III.—The WESTERN COAST of AFRICA, 

extending from SIERRA LEONE and the Isles de Los to 
the CAPE OF GOOD HOPE, with Plans of the Isles de Los, 
Entnnice to River Forecarreah, Mellacoree, and Scarcies, 
Rivor Sierra Leone, River Sherbro, Cape Pahnas, Cape Three 
Points, Cape Coast Castle, Lagos River, River Benin, Rivers 
Bonny ana Calabar, George and Clarence Bays in Fernando 
Po, Princes Island, Antonio and West Bays in Princes Island, 
Corisco Bay, Cape Lopez Bay, St. Thomas Island and St. 
Anna de Chaves, Anna Bon Island and Anchorage, River 
Congo, St. Paul de Loan do, Benguela Bay, Walwich Bay 
Ichaboe, Angra Pequcna and Possession Islands, Saldanah 
Bay, Table Bay, &c 12 

"f These three Charts will show the navigation of the whole of the 
West. Coast of Africa from Gibraltar to the Cape of Good 
Hope^ on a large and uniform scale. 

96. LISBON to GIBRALTAR, HOGADOR, and HADEIRA 

ISLAND, on a large Kcale, with Plans of the River Tagus 
and Cadiz, and Mogador, the Ports of El-Araish or Laracne, 
Mazighan, and Safi* ; (Part of No. 92.) 4 

96. The CANARY ISLANDS, and MADEIRA, Porto Santo, 

&c., on a large scale ; and Part of the Coast of Africa ; with 
enlarged Plans of Funchal, Santa Cruz, Port Naos, and 
Arecife; with Views of the Principal Ports, Headlands, &c. .. 4 

97. The CAPE DE VERDE ISLANDS, on a large scale, 

with Plans of Mordeira Bay, English Road, Porto Praya, 

Tarraf al Bay, and Porto Grande ; with a Book of Directions . 4 

For a CSiart of the Islands of the Azorbs, see No. 101 under " Atlantic 

Navigation," next page. 
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NORTH AND SOUTH ATLANTIC, NEVTFOUNDLAND, NOVA 

SCOTIA, UNITED STATES OF NORTH AMERICA, GULF 

OF MEXICO, WEST INDIES, BRAZIL, SOUTH AMERICA, 

PACIFIC OCEAN, AND ISLANDS OF THE AZORES, &c. 

98. The NORTH ATLANTIC OCEAN ; on a large scsde ; 
comprehending part of the Coast of Europe, Africa, America, 
and the West Indies, and extending from Greenland to the 
6° of South Latitude ; with Plans of Funchal Bay, the Fayal 
Channel, Punta Delgada (San Miguel), and the Eastern 
Narrows Bermuda Islands ; with observations on the Gulf 
Stream, and General Currents, Trade Winds, &c. ; also tracks 
for sailing vessels and steamers, and lines of equal magnetic 
variation This Chart will be found equal to any hitherto 
published, and compiled from the latest authorities 7 6 

Mounted on Cloth, coloured, rollers and varnished, for the 
Counting-house ; size, 3 it. 5 in. \ng\\i^ 4ii. ^ m. wide ... 24 
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99. The SOUTH ATLANTIC OCEAN; on a large scale; 

extending from the Equator to Cape Horn, &c., to 63° 30' 
South Latitude ; and including the Islands of St. Helena, 
Ascension, and the Falklands ; and the Coast of Afdca to 
Cape of Good Hope ; with enlarged Plans of Pernambuco, 
Rio de Janeiro, Port William and Stanley Harbour (Falk- 
lands), St. Helena Anchorage, and Table and False Bays ; 
illustrated with views, and containing much valuable infor- 
mation on Winds, Currents, Temperature of Water, Tracks, 
&c. A companion Chart to the North Atlantic 7 6 

Mounted on Cloth, coloured, rollers and vamifihed, for the 
Counting-house ; size, 3 ft. 5 in. high, by 4 ft. 6 in. wide... 24 

100. ENGLAND to the CAPE of GOOD HOPE, including 

the NORTH and SOUTH ATLANTIC, showing the Naviga- 
tion from England to the Coast of Brazil, River Plate, 
St. Helena, Cape of Good Hope, &c., with the Routes usually 
made between those places (Norie) 10 6 

101. The AZORES or WESTERN ISLANDS, on a very large 

scale, with Plans, on an enlarged scale of the Island of 
St. Michael, Punta Delgada and Villa Franca, Angra and 
Praya Bays, Villa de Port and St. Lourenzo, Horta and Pim 
Bays, Fayal Channel, Formigas Rocks, and Dollabarat Shoals, 
and illustrated with views, a beautiful and finely engraved 
Chart 5 

Note. — For Cape Verde, Madeira^ and Canary Islands^ see 
under heading " West Coast of Africa,^^ preceding page. 



CHARTS OF THE COASTS OF NORTH AMERICA, FROM THE STRAIT OF BELLE ISLE 

TO THE GULF OF FLORIDA. 

102. BELLE ISLE to BOSTON, inoluding the Banks and 

Island of Newfoundland, Nova Scotia, Prince Edward Island, 
Gulf and River St. Lawrence, Bay of Fundy, and Coast of the 
United States to Boston ; with particular Plans of the Har- 
bours of Halifax, St. John's Newfoundland, Island of St. Pierre, 
Liverpool Bay, Nova Scotia, St. Paul's Island, St. Andrew, 
St. John New Brunswick, Boston, <S:c. ; with part of the River 
St. Lawrence, on an enlarged scale. Compiled from the 
latest Surveys, including those by Captain Bayfield, R.N. ; 
with a Book of Sailing Directions 12 

Mounted on Cloth, coloured, rollers and varnished, for the 

Counting-house ; size, 3 ft. 5 in. high, by 5 ft. 8 in. wide... 30 

lOa The Island and Banks of NEWFOUNDLAND (part of 

the preceding) ; with a Book of Sailing Directions 8 O 

104. The GULF and RIVER ST. LAWRENCE, on a large 
scale, extending from St. George Bay, Newfoundland, to 
Quebec ; with Plans of Quebec Harbour, Miramichi Bay, 
Gasp^ Bay and Harbour ; also Plans on an enlarged scale of 
the River from Bic Island to Quebec, and illustrated with 
some views ; with a Book of Sailing Directions 10 6 

Mounted on Cloth, coloured, rollers and varniehftd;^ i.«t >3sv^ 
ConBting^hotifie ; size, 3 ft. 6 m. YiigV, \>y \ 1\.. 'i Vcu v^^A^i,; 
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105. GAPE OANSO to PHILADELPHIA with enlarged 

Plans of the Harboara of New York, Newport, Boston, New 
Bedford, Newburyport, Portsmouth, Portland, Liverpool Bay, 
St. John New BruDBwick, Shelbnme, and Halifax Harbour ; 
with Book of Sailing Directions 14 o 

106. NOVA SCOTIA and the BAY of FUNDY from the Gut 

of Canso to Penobscot Bay, including the Bay of Fundy, 
Chignecto Bay, Basin of Mines, and Sable Islands ; with 
enlarged Plans of the Principal Harbours ; with a Book of 
Sailing Directions (Part of the above) 7 o 

107. BOSTON to the STRAIT of FLORIDA and HAVANA, 

with Plans on an enlarged scale, of New York Harbour, 
Entrance to the Delaware, Shoals off Cape Charles, Shoals oft 
Cape Hatteras, Ocracoke Inlet, Cape Fear River entrance, 

Si^ilmington), Frying Pan Shoals, Charleston Harbour, 
vannah River, St John River, &c. ; with a Book of Sailing 
Directions 14 

The abOYe beaatifally engrayed Chart is from the suryeys made by 
officers engaged in the saryey of the Coast of the Unitea States, and 
will be found equal to any published. 

Note. — This and No. 102, BelU Isle to Bostoriy will show the 
complete navigation of the East Coast of North America. 
The above Chart is sold in Parts as follows : — 

lOa BOSTON to CAPE LOOK OUT, including NEW YORK, 
DELAWARE, CHESAPEAKE, &c. ; with Plans and a Book 
of Sailing Directions 8 

109. CAPE FEAR to FLORIDA, with Plans ; with a Book 

of Sailing Directions 8 

The above two Charts are the same as No. 107, but in two parts. 

110. BOSTON to CHARLESTON, SAVANNAH, and St. 

Augustine, with Plans and Book of Sailing Directions 12 o 

111. PHILADELPHIA to the GULF of FLORIDA and 

HAVANA, &c. ; with a Book of Sailing Directions 12 

This Chart and No. 105, Cape Canso to Philadelphia^ mil 
show the navigation from C. Canso to Havana on a large scale, 

THE WEST INDIES, GULF OF MEXICO, £c. 

112. A General Chart of the WEST INDIES, including the 

Gulf of Mexico; with enlarged Plans of Havana, Jamaica 
Island, Kingston Harbour, Vera Cruz, Galveston, San Luis, 
Tampico Harbour, and Sabine River Entrance, Greytown 
Harbour, Puerto de Naos or Limon Bay, and Chagres ; with 
Views of the Land, Lighthouses, &c 12 o 

Mounted on Cloth, coloured, rollers and varnished, for the 
Counting-house ; size, 3 ft. 8 in. high, by 6 ft. 8 in. wide... 32 

113. The WEST INDIA DIRECTORY; being a complete 

Sailing Directory for the whole of the West Indies and Gulf 

of Mexico. Bound in Cloth 8 

114. A General Chart of the WEST INDIES and the Coast 

of America, from East Florida to Guayana, including the 
Gulf of Mexico, Bay of Honduras, and the Caribbean Sea ; 
with Plans of Vera Cruz and Havana 7 q 

Mounted on doth, coloured, rollers and varnishedj for the 
(TpiintiDg-house; size, 2tt.l0m.\i\g\\>7 ^iju^\iu^d^ 21 
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116. The GULF of MEXICO, and WINDWARD PASSAGES, 

and Islands of Cuba, Haiti or St. Domingo and Jamaica ; 
and the Bahama Islands on a large scale ; with Plans of the 
Old Bahama Channel, Pensacola, Mobile, Galveston, Mississippi 
Mouths, Vera Cruz, Goazacoalcos River to Minatitlan, and 
Laguna de Terminos; with a Book of Sailing Directions ... 12 

116. The GULF of MEXICO, &o., with the CARIBBEES, &o. 
The above Chart, with an extra sheet containing the whole 
of the Caribbean Islands 16 

For the convenience of Purchasers not requiring the Gulf 
Ports, the two Eastern Sheets can be had separately , viz ; — 

117. The WINDWARD PASSAGES, and Islands of CUBA, 
HAITI or SAN DOMINGO, and JAMAICA, and the 
BAHAMAS ; with a Book of Sailing Directions 8 

118. The GULF of FLORIDA, and the BAHAMA Islands, 
on a large scale, showing the various Passages to and from 
New Providence ; with Plans, on an enlarged scale, of the 
Harbour of Nassau, and the new anchorage off the S.E. part 
of New Providence Island, Entrances to Cay West, Cardenas 
Bay and Havana ; with a Book of Sailing Directions 8 

119. The Bay of HONDURAS, on a very large scale, 

including the Swan Islands, and the West end of Cuba ; with 

Plan of Entrance to Belize ; with Sailing Directions 6 o 

120. The OARIBBEE and VIRGIN ISLANDS and PORTO 
RICO ISLAND, on a large scale, from the Mona Passage to 
the Island of Trinidad, and also the Coast of South America, 
from the Orinoco to Porto Bello, the Island of Curasao, with 
the Harbours of St. Juan, St. Thomas, Tortola, Kingstown 
Bay, St. John's, Prince Rupert's, Port Royal, Castries, Ad- 
miralty Bay, Gross Islet, Carlisle, Man- of -War, and Careenage 
of St. George ; with a Book of Sailing Directions 10 6 

Mounted on Cloth, coloured, rollers and varnished, for the 

Counting-house ; size, 3 ft. 4 in. high, by 4 ft. 5 in. wide... 24 

121. The OARIBBEE ISLANDS, on a large scale, being the 
Islands' sheet of the above Chart, and Coast of South 

I America, from Trinidad to Cumana and Barcelona, with a 

Book of Sailing Directions 6 

122. The Island of CUBA, on a large scale, and West End 
I of Haiti or San Domingo, showing the Windward Passages, 

with Plans of Port Mariel, Bahia Honda, Havana, Matanzas 

Bay, Cardenas Bay, Jagua or Xagua, St. Jago de Cuba, and 

I Guantanamo 6 

I 123. The ISLAND of JAMAICA, large scale, with Plans of 
i Savana la Mer, Portland Point, Kingston, and Port Royal, 

and Morant Bay (iVbri^) 5 Q 

124. The Island of ST. DOMINGK), large scale with enlarged 
i Plans of Cape Haytien Harbour and Samana Bay 5 

125. The Island of PORTO RICO and the Virgin Isles, Santa 

Cruz or St. Croix, &c., on a large scale, with Plans of 
Guanica, Mayaguez, St. Juan, St. Thomas, Road Harbour, 
and Christianstsed 6 

126. The Islands of ST. KITT'S and NEVIS (Norie) 2 

: 5 \ 
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127. The Island of BARBADOES, with a partioolar Plan 

of Carlisle Bay, including Bridgetown (iVbne) 2 

128. TRINIDAD ISLAND and GULP of PARIA, on a large 

scale, showing the North and South Entrances to Port Spain, 
Chaguaramas Bay and S. Fernando 4 

129. The NORTH COAST of COLUMBIA, from Cnmana to 

Porto Bello, with the following Harbours on enlarged 
scales, viz. ;— -Cumana, Pampatar, Barcelona, Obispo, La 
Guayra ; Mochima, Corsarios, Turiamo, Porto Cabello, Bahia 
Honda, Cartagena, Escoses, Porto Bello, St. Maila, and Port 
Chagres ; with a Book of Sailing Directions (Norie) 7 6 

130. RIVER MAGDALENA ENTRANCES, Coast of New 

Grenada, with a Plan of Sabanilla Harbour or Port 1 6 

131. GUADELOUPE ISLAND, with Plans. {Imray) 6 

St Lucia, 6«., Martinique^ Ss., Dominica^ 28. 6<^., 
Grenada^ 3s. Sd., Tobago, 28. 6d., l&c., 

THE EAST AND WEST COASTS OF SOUTH AMERICA, 

AND THE 
WEST COAST OF NORTH AMERICA. 

132. GUAYANA, firom Trinidad to the River Para, with 

enlarged Plans of the entrance to the River Orinoco, Berbice, 
Surinam, Demerara River, Entrance to Cayenne, and the 
River Corentyn ; illustrated with views of the Coast ; with 
a Book of Sailing Directions • 4 o 

133. The Coast of BRAZIL, from the River Para and 

Mabanham, to Buenos Aybes, with enlarged Plans of the 
River Para, Maranham, Ciara, Aracati, Rio Grande do Norte, 
Rio Parahyba do Norte, Fernando do Noronha Island, Per- 
nambuco, St. Salvador, Abrolhos Islands, Espirito Santo Bay, 
Port Frio, Rio de Janeiro, San Sebastian Channel, Santos 
Harbour, Bay of Paranagua, Island and Strait of St. Catherine, 
Rio Grande do Sul, Maldonado, Monte Video, Colonia, and 
Buenos Ayres. Compiled from the latest Surveys, and 
illaststited 'with views of the Coast ; with a Book of Sailing 
Directions 12 o 

134. The Coast of BRAZIL, from' the River Para to 

Paranagua, includirig Bio Janeibo, with numerous Plans of 
Harbours, &c. (part of the preceding Chart) ; with a Book of 
Sailing Directions 8 

135. The OoBJ^t of BRAZIL, from the Abrolhos Channel 

and Bio Janeiro, to Buenos Ayres, with numerous Plans of 
Harbours, &c.; with a Book of Sailing Directions (Part of 133). 8 

136. RIO de LA PLATA, or River Plate, on a large soale, 

from Capb St. Mart to Buenos Ayhes, Colonia, &c. ; con- 
taining enlarged Plans of Maldonado, Monte Video, Colonia, 
- and the Road of Buenos Ayres ; with a Book of Directions... 5 
' i . . Parana lUver^ 3 8^t8, la, M. ; Urugua;^ &i«ttr^ Et. _ . 
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WEST COAST OF SOUTH AMERICA. 

t These three Charts show the navigation from the River Plate 
round Cape Horn to Truxillo and Panama^ on a large and 
uniform scale^ and contain fine Plans of Harbours, 

137.t The RIVER PLATE to VALPARAISO, comprising the 
East and West Coasts of SOUTH AMERICA, from the River 
Plate round Cape Horn to Valparaiso, including the Falk- 
land and South Shetland Islands, to 56° 45' of South Latitude, 
with enlarged Plans of Rio Negro, Berkeley Sound, and 
Stanley Harbour (Falkland Islands), Magalhaen Strait, Port 
San Carlos, Port of Valdivia, Conception Bay, and Cumberland 
Bay, (Juan Fernandez) 12 D 

138. Sheets 1 and 2 of the preceding, including Cape Horn 

to 58° 15' of South Latitude 10 

139.t VALPARAISO to LIMA and TRUXILLO, comprising 
the West Coast of SOUTH AMERICA, from Valparaiso to 
Lima and Truxillo ; with enlarged Plans of Valparaiso Bay, 
Coquimbo Bay, Port Guasco, Iquique, Arica, Ylo and Indepen- 
dencia Roads, Ilay Bay, Quilca Road, Pisco Bay and Chinca 
Islands, Port Chilca, Callao, Lima, &c. ; Chancay, Huacho, 
Barranca and Supe, Guarmey and Casma Bays, Port Samanco 
and Bay of Santa 10 

The above contains the Guanape^ Macabi^ Chinca, Ballista^ 
and other Ouano Islands and Ports, 

140.t TRUXILLO to PANAMA, comprising the West Coast 
of SOUTH AMERICA from Truxillo to Panama and Gulf 
of Nicoya, including the Galapagos Islands ; with enlarged 
Plans of Port Payta, Gulf and River of Guayaquil, Panama, 
Bay, and Bahia Honda 10: 

The above contains the Macabi and Lobos Islcmds, dc, 

141. The GUANO ISLANDS, being the Guanape, Macabi, 

and Lobos de Afuera, on a large scale ; with Malabrigo Bay, 
and Macabi Islands ; also the Lobos de Afnera and Tierra ; 
illustrated with views 2 6 

142. The Western Coast of NORTH AMERICA, from the 

Gulf of Nicoya to the Gulf of California, as far as Port \ 

Guayraas ; with separate Plans of Realejo, Acapulco, Palizada, 

San Bias, Mazatlan, and Guaymas (iVom) ; 5 

143. CALIFORNIA (Coast) San Bias to San Francisco Bay, 

with Plans of Mazatlan, Magdalen Bay, Guaymas, Monterey, i 

San Francisco, &c. (^Imray^ 10 

144. OREGON (Coast) and VANCOUVER ISLAND ; with 

Plans of St. Juan de Fuca Strait, Port Victoria, Nootka Sound, . , i 

Port San Juan, Beecher and Pedder Bays, and Esquimault fi 

Harbour. (Imrayj) 10 | 

Special Charts of San Francisco, 2s, 6(f ., Vancouver Island^ 3«. 6d;v 
CalkiOy Is, Qd,, and all HarbouT8^&c. 
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THE PACIFIC OCEAN. 
In Two OhartB, on the same soale, 

145. The NORTH PACIFIC OCEAN, extending from 12** to 

68° North Latitude, and from 60° West Longitude to 110° 
East Longitude ; comprehending the Islands of Luzon, 
Formosa, Japan, Kurile, Eleutian, Fox, Queen Charlotte's, 
Socorro, Benin, Marianas, and Sandwich Islands ; with sup- 
plementary Plans, on an enlarged scale, of the Coast from the 
Gulf of California to San Francisco, &c. ; the Sandwich 
Islands, Columbia River ; also Plans of San Francisco Bay, 
Port St Diego, Honoruru, and Karakakoa Bay 12 

146. The SOUTH PACIFIC OCEAN, extending from 12° 

North Latitude to 65° South Latitude, and from 60° West 
Longitude to 110° East Longitude, including Australia and 
New Zealand, to the Western Coast of South America, Fiji 
Islands, Low Archipelago &c., 12 



EASTERN NAVIGATION. 

CAPE OP GOOD HOPE, BED SEA, INDIAN OCEAN, 

BAY OF BENGAL, EAST INDIES, CHINA, JAPAN, 

AUSTRALIA, NEW ZEALAND, &c. 
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147. A General Chart of the EAST INDIES, comprising the 

INDIAN and Part of the PACIFIC OCEANS to 63° S. 
Latitude, and from 14° E. Longitude to 170° West of Green- 
wich ; comprising the Navigation from the Cape of Good 
Hope to the Red Sea, Bombay, Madras, Bengal, Manilla, Hong 
Kong, and the Trading Ports of China, viz. :— Canton, 
Amoy, Fu-Chau-Fu, Ningpo, Shanghai, &c. ; the Ladrone 
Islands, Swan River, Ports Adelaide, Philip, and Sydney in 
Australia ; Launceston and Hobart Town in Tasmania ; and 
New Zealand ; also the various Islands and dangers in those 
Seas. With Plans, on an enlarged scale, of Simon's and 
Algoa Bays, Port Louii (Mauritius), Bombay Harbour, and 
Hong Kong, with Views, Ac 16 

Mounted on Cloth, colomed, rollers and varnished for the 
Counting-house ; size Sft. 10 in. high, by 6 ft. 10 in. wide . 42 

The above Chart of the East Indies^ &c.^ can he had in two 
PartSf Northern and Southern^ as follows : — 

148. The NORTHERN PART, from the Red sea to India 

and China, &c 8 

149. The SOUTHERN PART, from the Cape of Good Hope 

to Australia and New Zhalakb , 8 
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160. The CAPE of GOOD HOPE and EAST COAST of 

AFRICA, from the Latitude of 0° 3(y S. to 40° S. Madagascar, 
Isle of France, Bourbon or Reunion, &c. ; with Plans, on 
an enlarged scale, of the Cape Colony, Table Bay, False Bay, 
Simon's Bay, Knysna Harbour, and Plettenberg Bay, Algoa 
Bay and Bird Islands, Waterloo Bay, BufEalo River, Port 
Natal, Delagoa Bay, Mozambique Harbour, and Port Louis, 
Mauritius, the Cape, &c 8 

161. A CONTINUATION of the ABOVE CAPE CHART to 

WESTERN AUSTRALIA, SUNDA STRAIT and the 
EASTERN PASSAGES, with Tracks for all Seasons 7 6 

N08, 150 and 151, can he Tiad in one Chart, as follows : — 

162. The SOUTHERN PART of the INDIAN OCEAN from 

the Cape of Good Hope to SUNDA STRAIT, the Eastern 
Passages and WESTERN AUSTRALIA, with Tracks, &c. ... 14 

163. The INDIAN OCEAN, Northern Part, from the En- 
trances to the Red Sea and Gulf of Persia to Karachi, 
Bombay, Ceylon, Coringah, Madras, Calcutta, Aracan, Ran- 
goon, Moulmein, and Malacca, including the Laccadiva 
Archipelago, Maldiva Islands, Bay of Bengal, Andaman and 
Nicobar Islands and Part of the Strait of Malacca and Island 
of Sumatra ; with Plans, on an enlarged scale, of the Bay of 
Aden, Karachi, Bombay Harbour, Colombo, Point de Galle and 
Trincomalie Harbours, Chittagong, Port Dalhousie, Rangoon 
and Moulmein Rivers, and Amherst Road 12 

This Chart, with C. Wilson's New Large Scale Mediterranean Sea 
Charts, in two parts : The Western — Gibraltar to Sicily and 
Malta f and the Eastern — Sicily and Malta to Port Said, will be 
found very useful for Suez Canal Steamers. 

TJie above with Noa, 150 and 151, tvill show the Navigation of 
the whole of the Indian Ocean on a large scale. 

164. BAY OF BENGAL, on a large scale ; extending from 

Cape Comorin and Ceylon, to the Entrance of Malacca Strait, 
with enlarged Plans of Colombo, Harbour of Point de Galle, 
the Bassas Reefs, Trincomalie Bay, Pilots Ridge and Hoogly 
Sand Heads, Bar and Entrance to Aracan River, Rangoon and 
Bassein River Entrances, and the Maulmein River from 
Amherst to Martaban, &c., accompanied by Diagrams, show- 
ing the Currents during the S.W. and N.E. Monsoons 8 

155. ADEN to BOMBAY and MADRAS, firom the Entrances 

to the Red Sea and Gulf of Persia to Karachi, Bombay, 
Laccadiva and Maldiva Islands, Ceylon, Madras, Coringah, 
&c. ; with Plans on an enlarged scale, of the Bays of Aden, 
Karachi, Bombay, and Point de Galle Harbours (part of 163) 8 

Charts of the Gulf of Suez, 5s.; Suez Bay, 2s. 6d.; Jubal Strait, 2s. 6d.; 
Aden Gulf, 5s., large, 8s.; Aden Bay, 2s. 6d , Ac, 

156. The RED SEA, Straits of Babelmandeb to Suez ; General 

Chart, with enlarged Plans of the Harbours of Suez Gulf, 
Jubal, Tor, Jiddah, Camaran, Suakin, Core, Nowarat, Mocha, 
Road, Dhalac, Strait of Babelmandeb, and Aden 5 

167. The RED SEA, large scale, with Plans ("Zraime; 12 

158. ISLE of FRANCE, or Mauritius, Bourbon, and 
BoDBiGUES, with enlarged Plans of the Harbours of .^ and "^cw- 
trances to Port Louis and Grand Poxi(^Norie^ ,....••.•*•.•.•*.%**** ^ ''^ ^ 



22 0. WILSON (Late NORIE & WILSON). 



No. 8, d, 

159. The GULF of PERSIA, from Mnsoat and Gape Jask 

to Bnssorah ; with enlarged Plans of the Harbours of Busheer, 
Carrack, and Corgo, Jasques, Bussorah, Muscat, and Mutrah 5 

160. The SAND HEADS to OALOUTTA and CANNING, 

Mouths of the Ganges, &c. ; including Balasore Bay, the Coast 
from Chittagong to Ramree and Cheduba Island ; with Plan 
of Akyab and Aracan, on an enlarged scale 5 

CoasU of Hindostan, dbc, large scale; Karachi to Bombay ^ Ss,; 
Bombay to C, Comorin^ 8«. / or Kuriyan Muriyan Isles ^ 
Arabia^ to Bombay^ &c., 12^. / and Vingorla to Pt, Divy , 
including Ceylon, 89. 

THE CHINA SEA, &C. 

161. The STRAITS of MALACCA, SINGAPORE, DRYON, 

and RHIO, with Plans on an enlarged scale, of Prince of 
Wales' Island, the Strait and Island of Singapore, and Singa- 
pore New Harbour. Dutch and English Surveys 4 

162. The STRAIT of SUNDA, and JAVA SEA, to Batavia, 

with enlarged Plans of Zutphen Islands and the Entrances to 
Batavia. Drawn from the late Dutch Surveys 4 

163. The SOUTHERN PART of the CHINA SEA, extending 
from 4** 39' North, to 15° South Latitude ; and from 99° to 
145° East Longitude ; including the Navigation of Singapore, 
the Sunda, and Java Seas, the Celebes and Eastern Passages, 

to Torres Strait ; with an enlarged Plan of Sourabaya Strait... 12 

164. The NORTHERN PART of the CHINA SEA, extending 
from 4° 39' to 23° 40' North Latitude ; and from 99° to 145° 
East Longitude ; including the Navigation from the Gulf of 
Siam to Canton, the Philippine Islands, Sulu Sea, &c. ; with 
enlarged Plans of Manila Bay and Saigon 12 

Numbers 163 and 164 show the Navigation on the same scale, 
from Sunda Strait and the Eastern Passages to Hong Kong, <&c. 
No. 165 is a continuation to Shanghai. 

135. The EAST COAST of CHINA, tpom Canton to Shanghai, 
the Island of Formosa, &c., with Plans of the Entrance te 
Canton River, Swatau, Amoy, and Fu-Chau-Fu Harbours, 
Chusan Archipelaqo and Entrance to the Yang-tze Kyang 10 

THE EASTERN ARCHIPELAGO, &G. 

The Eastern Passages to China on a large and uniform scale 

in three new Charts, marked f . 

I66,t SUNDA STRAIT to SINGAPORE and Natunsts 
Islands, the CHINA and JAVA SEAS, extending from the 
Strait of Sunda to Banka, Gaspar and Singapore Straits, 
Natunas Islands, and Part of Borneo, &c., with enlarged 
Plans of Stanton Channel and Gaspar Straits 8 

167.t The EASTERN PASSAGES.— SOUTHERN PART from 
Sourabaya to Timor and the Banda Sea, &c. : showiftg the 
Channels through the Islands to the Java Sea, southern por- 
tion of Macassar Strait, &c '..... 8 

168.t The NORTHERN PART, inolnding the Maoasdar ■ 
Str&it, Ojelebes Sea, Molucca, Pitt's and Gillolo Passages, and 
Daiupiers Strait, Ac * ....»•. 7 
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169. The WESTERN ROUTE to CHINA In 6 Charts, (Invra/y's 

set of large scale Charts) (each) 7 6 

170. The EASTERN PASSAGES to CHINA and JAPAN in 
9 Charts (Imray's set of Charts) (each) 7 6 

171. JAPAN (NORTH PART OF) (Imray) 10 

172. JAPAN (SOUTH PART OF) do 10 

Sets of Coast Charts for China and Japan^ and all the special 

Harbour Plans, 

AUSTRALIA AND NEW ZEALAND AND WESTERN PACIFIC. 

173. AUSTRALIA, NEW ZEALAND, &o. ; showing the 

Navigation around the whole Coast of Australia, Tasmania, 
and New Zealand ; and from the Strait of Bally, Torres Strait, 
Solomon^s Archipelago, New Hebrides, and the Fiji Islands : 
with enlarged Plans of Torres Straits, Cockburn Sound, 
Princess Royal Harbour, King George's Sound, Spencer and 
St. Vincent Gulfs, Port Lincoln, Portland Bay, rort Phillip 
and Geelong, Storm Bay, Port Dairy mple and Port Jackson... 15 

Mounted on Cloth, coloured, rollers and varnished, for the 
Cdunting-house ; size, 4ft. Sin. high, by 6 ft. wide 42 d 

The above Chart may be had in two parts ^ as follows: — 

174. The NORTHERN PART of AUSTRALIA ; from Shark 

Bay on the West Coast, to Moreton Bay on the East Coast, 
including the Navigation from the Strait of Bally. &c., through 
Torres Strait, Solomon's Archipelago, New Hebrides, Fiji 
Islands, &c., with enlarged Plans of Torres and Endeavour 
Straits 8 

176. The SOUTHERN PART of AUSTRALIA ; from Swan 
River to Port Jackson ; including Tasmania and New Zealand, 
with Plans of Cockburn Sound, and Entrance to Swan River, 
Princess Royal Harbour, King George's Sound, Spencer and 
St. Vincent Gulfs, Port Lincoln, Portland Bay, Port Phillip 
and Geelong, Storm Bay, Port Dairy mple and Port Jackson 8 
The above two Charts show the navigation all rownd Australia, 

176. The North, West, and South Ooast of AUSTRALIA ; 
from Torres Strait to Tasmania, and Eastern Passages to 
China ; with Plans of Torres Strait, the Straits of Sapy, Alias, 
Lombok and Bally, Cockburn Sound, and Entrance of Swan 
River, Princess Royal Harbour, King George's Sound, Spencer 
and St. Vincent Gulfs, Port Lincoln, Portland Bay. Port 
Phillip and Geelong 8 

177. The EAST COAST of AUSTRALIA, and part of the 

PACIFIC OCEAN, to the Eastward ; showing the various 
Straits, Islands, and Dangers between the Latitudes of 56^ 
South, and 22° North, and from the Longitudes of 141° to 
180° East, including the Ladrone, Caroline, Admiralty, and 
De Peyster's Islands, New Britain, New Ireland, Solomon's and 
Charlotte's Archipelago, Torres Strait, New Caledonia, New 
Hebrides, Fiji Islands, Bass' Strait, Tasmania, Norfolk 
Island, New Zealand, Auckland, Campbell's and Macquarie's 
Island ; with Plans of the Harbour of Apra, Torres Strait, 
Port Jackson, Sydney, Dalrymple, Storm Bay, Macquarie 
Harbour, Bay of Islands, Port Pegasus, Auckland Harbour, 

and Hokianga River in New Zealand 'NSt. ^ 

A useful Chart from AusWalia^ totocbrds ike CKiiMb Eeo^^ &<^« 
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No. 8. d 

178. The EAST GOAST of AUSTRALIA, from Bass' Strait 
to Torres Strait ; including New Zealand, &c., with Plans, 
(being part of the preceding Chart) 8 

Either of these Charts, No, 111 or 178, toith No. 176 the N.W. 
and South Coasts, show the navigation all round Australia. 

Special Charts of Bass' Strait, and all the principal BEarboors : also 

large scale sheets of the Coast 

179. NEW ZEALAND, &o., including Bass' Strait, Tasmania, 

and adjacent Islands, with the Harbours of Sydney, Port 
Jackson, Dalrymple, Storm Bay, Macquarie Harbour, Bay of 
Islands, Port Pegasus, Auckland Harbour, and Hokianga 
River in New Zealand, being the southern part of No. 177. 7 

Large scale Charts of Harbours and Coast of New Zealand. 
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PILOTS 

OR 

COLLECTIONS OF CHARTS, 

AND 
WIND AND CUBEENT CHARTS, Ac. 

(^ Gorrespondents should observe that, on aooount of the frequent 

alterations in the Lighting, Buoyage, &;o.; of the various 

Navigations, the Pilots 180 and 181 are made up only when 

ordered, thus securing the latest edition of the Charts. 

A notice of a few days is therefore requested. | 

180. The MARINE ATLAS, or SEAMAN'S COMPLETE 

PILOT, comprising a Collection of Charts showing the 
principal places of the known World. In one vol., strongly 
bound, accompanied by 4 vols, of Sailing Directions £13 13 ' 

*0* This Atlas mil he found very useful to Public Companies, 
Shipowners, Captains, Underwriters, and all those who effect 
Marine Insurance ; also to Librarians. 

181. The Complete EAST INDIA PILOT ; from London to 

the Red Sea, India and China Seas, Australia, Tasmania, and 
New Zealand ; comprehending a set of Charts, showing the 
passages out and home ; to which is added a Chart of the 
Variation of the Magnetic Needle. New Edition, half -bound, 
with Russia back and comers £11 11 

WIND AND CURRENT CHARTS- 

182. ATLANTIC OCEAN, N. and S., (Pilot Charts of the) 17 6 

183. INDIAN, PACIFIC, and ATLANTIC OCEANS, or a set 
of Wind and Current Charts for the World , 25 Q 

184. Plate descriptive of the MARITIME FLAGS of ALL 
NATIONS (306 in number) on a large Sheet, arranged 
Geographically; and coloured, with an Index, containing a 

Supplement to the Plate 10 6 

The same neatly hound, as a Book, and lettered 14 

SETS OF CHARTS 

^/^ laUst Bnfitians, selected and bouud up for any particular^ 
Voyage, or arranged in a Portfolio. 
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CATALOGUE. 25 



PILOTING OR SAILING DIRECTIONS 



■ 



THE SEAMAN'S GUIDE. AND COASTER'S COMPANION. 

No, In Two Volumes : «. d, 

186 — Vol. I. — Contains Sailing Directions for the River Thames. 
East Coast of England and Scotland, France, Belgium, ana 
Holland, North Sea, Cattegat, Baltic, Gulfs of Finland and ^ 

Bothnia, West Coast of Norway and the White Sea 6 

1 8 6. — Vol. II. — Contains Sailing Directions for the English Channel ' 
and North Coast of France, the Bristol and St. George's 
Channels, the South, West and North Coasts of Ireland, the 
Hebrides or Lewis Islands, and the West Coast of Scotland... 5 

187. The RIVER THAMES, from London to the Nore and 
Sheerness, and thence to Rochester in the River Medway ; also 
from the. Nore through the various Channels to Orfordness, 
Yarmouth^ and the Downs 1 6 

188. THAMES HANDBOOK, with Sectional Charts 6 

189. The EAST COAST of ENGLAND, from London to the 
Downs and Newcastle 2 

190. The EAST COAST of ENGLAND, Orfordness to N'oastle 1 6 

191. The EAST COASTS of ENGLAND and SCOTLAND . 

from Flambro' Head to Cape Wrath, the Orkneys and Shetlands 1 6 

192. The NORTH SEA PILOT, from the Nore and Downs 

to Shetland ; and Calais to the Scaw and part of Norway 3 

193. T he SOUTHERN PART of the NORTH SEA, from Cape 
Grisnez to the Hook of Holland 1 6 

194. The HOOK of HOLLAND to the HORN REEFS, the 
Rivers Elbe, Weser, Ems, Jahde, Eider, &c 1 

196. The CATTEGAT, SOUND, and BELTS, from Scaw 
Point and Christiania to Elsinore, and through the Sound and 
Great and Little Belts - 1 6 

196. The BALTIC or EAST SEA 1 6 

197. The GULF of FINLAND .^ 1 

198. The GULF of BOTHNIA ;...../ 1 jS 

« ■ 

199. The West Coast of NORWAY and WHITE SEA, the * 
Naze to the North Cape; and to Archangel and Onega 1 6 

200. The ENGLISH CHANNEL PILOT, the South Coast 

of Ireland, and part of N. Coast of France i.... 2 6 

201. The ENGLISH CHANNEL PILOT, as above, with faU 
directions for the French Coast 3 6 

202. The ENGLISH CHANNEL to LIVERPOOL PILOT. 
including the Bristol Channel, the South Coast of Ireland, and 

part of the North Coast of France 3 

203. KING'S CHANNEL PILOT'S HANDBOOK ,,. . 6. ,« 

204. The NORTH COAST of FRANCE, from Dunkirk and, 

Cape Grisnez to Cape Levi :,.. 1 

206. The NORTH COAST of FRANCE from Cape Levi to 
the Island of Ushant, including the Channel Islands of Jersey, 
Guernsey, Alderney, &c * . 1* 

206. The BRISTOL CHANNEL, Milford Haven, <S^o. 1 

207. The St. GEORGE'S and BRISTOL OILklS^^l£iLx^ *3l 
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No. g. d, 

208. The WHOLE COAST ROUITO IRELAND 8 

209. The South, West and North Coasts of IRELAND, firom 
Camsore Point to Rathlin Island 1 6 

210. The WEST COAST of SCOTLAND and HEBRIDES, 
or LEWIS ISLANDS 1 6 

2U. USHANT to GIBRALTAR 2 6 

212. The BAY of BISCAY, from Uahant to Cape Finisterre 1 6 

218. The COAST of PORTUGAL, &x)., Ortegal to Gibraltar 1 6 

214. The MEDITERRANEAN SEA, the Adriatic, or Golf of 
VsNiOE, the Grecian Archipelago, Black Sxa, and the Seas 
of Mannora and Azov. Bound in cloth and lettered 8 

215. MEDITERRANEAN SEA, same as above, omitting 
the Galf of Venice, Grecian Archipelago, and Black Sea 3 

216. MEDITERRANEAN SEA, Gibraltar to Malta, &a 3 

217. Ditto, SICILY and MALTA to Port Said, &c 2 6 

218. The ADRIATIC SEA, or GULF of VENICE 1 6 

219. The GRECIAN ARCHIPELAGO 1 6 

220. The BLACK SEA and SEA of AZOV, Dardanelles, Sea 
of Marmora and Bosphoms 1 6 

221. fThe EAST COAST of NORTH AMERICA, from Belle 
Isle, including Newfoondland, Golf and River St. Lawrence, 
Nova Scotia, &C., to Boston 4 o 

222. The Island and Banks of NEWFOUNDLAND 2 

223. The Gnlf and River St. LAWRENCE 2 

224. NOVA SCOTIA, Bay of Fnndy, and Part of the United 
States to Boston ; from Cape Canso to Cape God 2 

225. E. COAST ofN. AMERICA, C. Canso to Philadelphia... 3 

226. t£. COAST of N.AMERICA, Boston to the R. Mississippi 3 

No8, 221 and 226 eontain the Namgatum from Belle Isle 

Straii to the River Miesiss^ftpi 

227. GULF of FLORIDA, Bahama Islands and Banks 1 6 

228. WEST INDIA DIRECTORY ; oontainins Instmotions 
' for Navigating the Caribbee or Windward and Leeward 

Islands, Porto Rico, Hayti or St. Domingo, Jamaica, Oaba, 
! and the Bahamas ; together with the Harboars and Coasts of 

America, from Florida to the Gulf of Paria, and including 
the Mona and Windward Passages, the Gul£3 of Florida and 
Mexico, Bays of Honduras and Mosquito or Guatemala, with 
. the Columbian Shores and adjacent Islands. Bound in Cloth 

andlettered 8 

Or in parts J separaieUf^ as follows : — 

229. PARTI.— Caribbee Islands, firomTrinidad to Porto Rioo 2 

230. PART IL— Porto Rico to the Gulf of Florida ; including 

the Windward Passages and Gulf of Florida, &c 3 Q 

231. PART III.~The R. Maranon or Amazon to Porto Bello 2 

, 232. PART IV.— The GULF of MEXICO, Cape Catoohe to 

j the Strait or Gulf of Florida 2 6 

/ 2S3. BAY of HONDURAS an4 lfiOaq.UITO COASTS, 

between Porto Bello and Cape CaU>c\i^ 1 e 
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CATALOGUE. V 



No, 8. d, 

234. OOAST of GUAYANA, River Maranon to the River 
Orinoco : the Colonies of Cayenne, Surinam, Berbice, 
Demerara, Essequibo, &c., and Island of Trinidad 1 

235. OOAST of COLUMBIA, Gulf of Paria to Porto Bello... 1 6 

236. COAST of BRAZIL and R.PLATE, Para to BuenosAyres 3 

237. RIO DE LA PLATA, or the River Plate 1 6 

See also Sailing Directions^ for the . Coasts of China, 

Australia, India, Sc, page 26. 



QENEEAL SAILING DIRECTORIES 

FOR THE 

ATLANTIC, INDIAN AND PACIFIC OCEANS; 

ALSO 

WORKS ON THE WINDS, WEATHER, CURRENTS, 

MAKING PASSAGES, ETC. 

238. WEST INDIA SAILING DIRECTORY, cloth 8 

239. MEDITERRANEAN SAILING DIRECTORY, cloth ... 8 

240. The NORTH ATLANTIC MEMOIR. Findlay 14 

241. The SOUTH „ „ „ 14 

242. The ATLANTIC DIRECTORY, N. and S. Rosser 16 

243. The NORTH ATLANTIC DIRECTORY. „ 12 

244. The SOUTH „ „ „ -. 7 

245. ATLANTIC OCEAN.— Winds, Weather, &c. Becher... 6 

246. INDIAN OCEAN DIRECTORY. Findlay 28 

247. INDIAN ARCHIPELAGO & CHINA SEA DIRECTORY 28 

248. INDIAN OCEAN and CHINA SEA Directory. Imray 18 

249. INDIAN OCEAN, CHINA SEA, and AUSTRALIA— 
Winds, Weather, and Currents. Becher 6 

250. NORTH PACIFIC DIRECTORY. Findlay 24 

251. SOUTH PACIFIC „ „ 24 

252. HORSBURGH'S EAST INDIA DIRECTORY. 2 Vols. 
Contains Oceanic Sailing Directions for all the World, ex- 
cepting the Pacific £2 4 

253. The INDIA DIRECTORY, PART I.— The East Indies, 

and interjacent ports of Africa and South America, including 

also the Mediterranean and Suez Canal. Taylor 38 

254. The INDIA DIRECTORY, PART II.— The China Sea, 
with the Ports of Java, Australia, Japan, and the Indian 
Archipelago Harbours, as well as those of New Zealand. In 
the Press 38 

255. ATLANTIC and INDIAN OCEANS, CHINA SEA, and 
AUSTRALIA. Winds, Weather, and Currents. Becher ... 12 

256. OCEAN ROUTES. The best Routes from QjT^^\.^tVy^VTL 
to the Chief Foreign Ports •, withM.ap. "B^i^eix ^ 

I 
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SAILING DIRECTIONS 

FOR THE 

COASTS OP CHINA, AUSTRALIA, JAPAN, INDIA, 

AFRICA AND AMERICA- 

No, 8. d' 

267. CHINA SEA DIRECTORY, Vol. I., for approaching by 
Straits of Sunda, Banka, Gaspar, Carimata and Singapore, &c. 4 6 

268. CHINA SEA Do., Vol. II., between Singapore and 
Hong Kong 7 6 

260. CHINA SEA Do., VoL III., Canton River to the 

Korea, &c. 10 

260. CHINA SEA Do., Vol. IV., Korea, Japan, Okhotsk 
Sea, &c 6 

261. AUSTRALIA DIRECTORY, Vol. I., S. and E. Coast, 
Cape Leewin to Port Jackson, Bass Strait and Tasmania 7 6 

262. AUSTRALIA Do., Vol. II., E. Coast, Port Jackson 
to Torres Strait, &c 

263. AUSTRALIA Do., Vol. III., N.W. and W. Coasts 

264. NEW ZEALAND PILOT 

266.- BAY OF BENGAL DIRECTIONS. Heokford 

'266. WEST COAST of HINDOSTAN &c. PILOT 

267. RED SEA PILOT 

868. ADEN GULF PILOT , 

260. PERSIAN GULF PILOT 

,270. AFRICA PILOT, Part I.— C. Spartel to Cameroon R.... 

271.' AFRICA PILOT, Part 11.^ R. C^imeroon to Simon's Bay 

274. AFRICA PILOT, (S. and E. Coasts) C. of Gk)od Hope to 

C. Ghiardafui, Mozambique Channel, &c 4 

273. S. AMERICA PILOT. Part I.— Gnayana to R. Plata ... 

274. S. AMERICA PILOT. Part II.— R. Plata to Panama ... 

275. W. INDIA PILOT, Vol.1 

276. W. INDIA PILOT, Vol. II 

277. N, PACIFIC PILOT. Part I.— WEST COAST of N. 
AMERICA — Panama to Queen Charlotte Islands. Imray ... 10 

278. DITTO. .Part IL— ISLANDS in the NORTH PACIFIC 
' Rosser «. 8 

J3T9, JfiLA^TlW In the WBSTEIWil PAOIFIG. Cheyne.v.. 6d* 
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CATALOGUE. 29 



BOOKS 

ON 

NAVIGATION, ASTRONOMY, NAUTIOAL TABLES, 

TRIGONOMETRY, &C., &C. 

No, ' ' 8. d, 

280. NORIB'S COMPLETE EPITOME OF PRACTICAL 
NAVIGATION, containing all the necessary instructions for 
keeping a Ship's Reckoning at Sea ; wifli the most approved 
Methods of ascertaining the Latitude by Meridian, Single or 
Double Altitudes, and the Longitude by Chronometers, or 
Lunar Observations ; including a Journal of a Voyage from 
London to Madeira, and every other particular requisite to 
form the complete Navigator; the whole being rendered 
perfectly easy, and Illustrated by several Engravings. To 
which is added a correct and extensive Set of Tables, preceded 
by a copious Explanation of each Table. Twenty-first 
Edition, considerably augmented and improved, and adapted 

to the Nautical Almanac of 1878 16 

A New Edition^ thoroughly revised and improved, 

281. NORIE'S COMPLETE SET OF NAUTICAL TABLES, 

containing all that is requisite, with the Nautical Almanac, 
in keeping a Ship's Beckoning at Sea, and in ascertaining the 
Latitude and Lougitude by Celestial Observations ; including 
an extensive Table of the Latitudes and Longitudes of the 
principal Ports, Harbours, Capes, &c., in the World ; with 
several other New and improved Tables ; to which is prefixed 
an Explanation of the Tables ; likewise Astronomical Problems 
for finding the Latitude by Meridian Altitudes and Double 
Altitudes of the Sun, and the Longitude by Chronometers or 
Lunar Observations ; the Rules being adapted to the Nautical 
Almanac. Sixteenth Edition, sewed ,.; 12 

282. The same bound in cloth 14 

283. NORIKS SEAMAN'S NEW DAILY ASSISTANT; 
exhibiting an easy and expeditious method of keeping a Ship*9 
Reckoning at Sea ; containing Rules for working the various 
sailings by" the Tables of Difference of Latitude and Depar.- 
ture, and for finding the Latitude and Variation of the Compass 
by Observation ; also General Rules for Working a Day^s 
Work, with tbe Method of Correctins;' the Courses for Leeway, 
Variation, &c. ; thte Whole exemplified in a Jourhal from 
England to Madeira ; with the most useful Tables 5 

284. HOW TO FIND THE STARS and their Use at Sea, &c. 
IN Determining LATrroDB, Longitude, and the Error of 
the Compass ; with Examples, illustrated with woodcuts, and 
containing four large Maps of the Stars, showing them in a very 

clear manner in White upon a Black ground. W. H. Rosser. 7 6 
^^ Everything relating to the Stars^ their aspects^ and the 

phenomena incidental to them is simply and clearly 

told.'' — Shipping Gazette. 

285. NORIE'S SET OF CELESTIAL MAPS, intended to 
assist Students in Astronomy in acquiring a knowledge of the 
principal fixed Stars in the Heavens, and peculiarly adapted 
to the purpose of finding the Stars proper for ascertaining 
the Latitude and Apparent Time at Sea, the Longitude by 

/ Lunar Observations, &c. ; with Directioiv^^ boxixv^ \\i O^iJOck. ,.* 
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No. 8. d. 

286. COLEMAN'S LUNAR AND NAUTICAL TABLES, 

arranged for the purpose of ascertaining the Latitude ; 
Variation of the Compass, Rating a Chronometer by Loga- 
rithms and Equal Altitudes of the Sun or other Celestial 
object, with the Longitude by Chronometer and Lunar obser- 
vations ; whereby Mr. Lyon's method of determining the true 
distance is rendered the shortest that has been hitherto pro- 
posed, as it consists of addition throughout, without any pro- 
viso whatever. By George Coleman, F.R.A.S. ; sewed 12 

287. The above bound in cloth 14 

288. ELEMENTARY NAVIGATION for YOUNG SEAMEN 

and YACHTSMEN. New Work 2 

289. LUNARS.— NORIE'S LINEAR TABLES, for Clewing 
the apparent Lunar distance from the effect of Refraction : 
equally available for Sun, Planet^ or Star Lunar, whereby 
Lyon's Method of finding the True Distance becomes one of 
the shortest and most accurate yet proposed ; accompanied by 

Rules and Examples ; an entirely New Edition 7 6 

Boohs of Blank Forms for use with the Linear Tables^ 2s, 

AOMIBAL Shadwbll In his work on Lnnars has the following 
Observation with regard to this "Work : " The Corrections for 
Refraction, on the distance, can also be conveniently obtained by 
means of Norib's Linbab Tables, which, by the aid of a very 
ingenious graphic projection, give by inspection, the efEect of the 
mean refraction on the apparent dlBtance." 

Mr. RossBB in his Lunars and Lunar Tables, speaks appro- 
vingly of the method of correcting the Lunar Distance, in the first 
place for refraction, by computation, or by NorHe's Linear TableSf 
and then for parallax by Lyon's Method, as given in this Work. 

290. BURDWOOD'S AZIMUTH TABLES, from 30° to 60° 4 6 

291. DAVIS* DITTO from 30° N. to 30° S 10 6 

292. CAMERON'S AZIMUTH TABLES. The Variation 
and Deviation of the Compass rectified, by Azimuth and 
Altitude Tables, from 0° to 80° of Latitude ; also by the 
Azimuth and Altitude Tables are found the true position of a 
Ship at Sea, the error of the Chronometer, and the Longitude ; 
likewise a Treatise on Magnetism ; &c., &c 7 6 

293. LABROSSE'S AZIMUTH TABLES, between 61° N. 

and 61° a (Explanation of Tables in English, French, 
Gkrmah, and Spanish) 12 

294. AINSLEY'S The COMPASS RECTIFIED, containing 
Tables of the Sun's true bearing, from 0° to 72° 4 6 

295. RENNOLDSON'S AZIMUTH TABLES 0° to 52° 

296. CROUDACE*S STELLAR AZIMUTH TABLES, 0° to 62° 

297. TOYNBEE on RATING CHRONOMETERS byLUNARS 

298. LUNARS and LUNAR TABLES. Rosser 

299. RAPER'S NAVIGATION & NAUTICAL ASTRONOMY 

300. The FISHERMAN»S EPITOME of NAVIGATION 

301. RIDDLE'S NAVIGATION and N. ASTRONOMY 11 6 

302. BERGEN'S DITTO 16 

303. JEAN'S NAVIGATION and NAUTICAL ASTRONOMY 14 

304. PART I.— Containing Rules and Examples 7 6 

306. PART II.— Investigations and Proofs of the Rules, &c. 7 6 

306. INMAN'8 TABLES witTi JEAlS'^'Sk'^lCStkTVO^ 20 



3 


6 


21 





1 


6 


8 





16 





5 






i 



CATALOGUE. 3i 



No, ' B. d. 

307. JEAN'S PROBLEMS in NAVIGATION, &o 6 

308. MERRIFIELD and EVER'S NAVIGATION, &o 7 6 

309. EVER'S NAVIGATION* Great Circle Sailing (fiffci^'*) l 

310. EVER'S NAVIGATION. (Collins) 1 Q 

311. EVER'S NAVIGATION (advanced) 2 6 

312. EVER'S NAUTICAL ASTRONOMY 1 

313. EVER'S NAUTICAL ASTRONOMY (advanced) » 6 

314. EVER'S TABLES • 3 8 

316. GREENWOOD'S NAVIGATION, or the Sailor's Sea Book 2 

316. LAW'S L(X3^ARITHMS & MATHEMATICAL TABLES 2 6 

317. INSKIP'S NAVIGATION 6 6 

318. YOUNG'S NAVIGATION & NAUTICAL ASTRONOMY 2 

319. YOUNG'S TABLES to accompany the above 1 6 

320. TOWSON'S TABLES for Great CIRCLE SAILING, &c. 1 

321. THOMSON'S LUNAR TABLES 10 

322. TOWSON'S EX-MERIDIAN ALTITUDE TABLES ... 10 

323. FORBES' LATITUDE by reduction to the Meridian, &c . 10 

324. JOHNSON'S HOW to FIND the LONGITUDE, &c 1 

325. ROSSER'S LATITUDE, LONGITUDE, and AZIMUTH 1 

326. SUMNER'S METHOD, Tables for facilitating. Sir 

W. Thomson 10 6 

327. Books of Blank Forms for use with the above 1 

328. SUMNER & PAGEL'S Method of landing Ship's position 2 6 

329. CHRONOMETER'S COMPANION. Rosser 6 

330. JEAN'S PLANE and SPHERICAL TRIGK)NOMETRY 7 6 

Ovy in two porta at 4«. each, 

331. SPHERICAL TRIGONOMETRY, Tnrnbull 6 o 

332. Key to the Exercises 7 q 

333. TRIGONOMETRICAL SURVEYING. Tnrnbull 6 o 

334. NAUTICAL SURVEYING,(from Alston's Seamanship) 2 6 
336. HALF-HOURS with the STARS. Proctor 6 

336. DITTO with TELESCOPE. Proctor 2 6 

337. POPULAR ASTRONOMY. Mitchel 2 q 

338. ORBS of HEAVEN. Mitchel 2 6 



All the larger Works on Nautical Surveying and Astronomy to order. 



AsTRomuY.j-Outlines of Astronomy, Herschel, 12«./ Brinkley's Astronomy, Qs ; 
Lardners ditto, by Dunkin, 9«. 6d/ Main's ditto, Is, 6s.; Webb's CelestUd 
Objects for Common Telescopes, Is. 6d/ Procter's New Star Atlas 6»: 
Larger Star Atlas, 25«., dbc, 

SuRVEYiNG.~i?VW« Trigonometrical Surveying, Warren, 16«.; HaskolVs 
Land and Marine Surveying 12«. 6rf.; Laughton's Nautical Sur- 
veying, 6«./ Bourne's Surveying, 6».; Hull's do., 2«., dtc. 
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GUIDE BOOKS 

FOR THE 

MARINE BOARD EXAMINATIONS. 

No. $, d. 

Notice of Examination of Masters, Mates, and EBgineers, 6d. 

389. AINSTiEY^S GUIDE to the EXAMINATIONS 6 

340« The Requisite Elements from the Nautioal Almanac... 6 

341. AINSLEY'S EXTRA MASTER'S GUIDE 7 6 

342. AINSLEY'S ENGINEER'S MANUAL, Ibr the Looal 
Marine Board Examination 7 6 

343. AINSLEY'S SUPPLEMENT to Engineer's Manual 3 6 

344. AINSLEY'S EXAMINER in SEAMANSHIP 1 6 

346. REED'S NEW GUIDE BOOK to the LooaJ Marine 
Board Examinations of Masters and Mates for certificates 
of competency ; and COASTER'S ASSISTANT 4 

346. The KEY to REED'S NEW GUIDE BOOK, containing 

the working of each question in the Guide 2 B 

347. REED'S ENGINEER'S HANDBOOK to the Local 
Marine Board Examinations for certificates of competency as 

First and Second-class Engineers 6 

348. REED'S SEAMANSHIP and YOUNG MARINER'S 
GUIDE, containing hints on the management of a ship at sea, 
at anchor, and ashore ; rigging ; stowage of cargoes, dangers 
and navigation of the English Channel ; leading lights on the 
East coast of England, and the English, Bristol and St. 
George's Channels ; definitions in navigation and astronomy, 
and other useful information. Specially compiled for the 

Local Marine Board Examinations 1 6 

349. INTERNATIONAL (Commercial) CODE of SIGNALS 

for the use of all Nations ; Briefly explained 1 

350. BRIEF DEFINITIONSofthe TERMS in NAVIGATION 
and NAUTICAL ASTRONOMY ; with Answers to the 
Questions given under the head of Examination in Chart, 
Adjustments of the Sextant, and Deviation of the Compass 

with an illustrative Napier's Diagram. Rosser 1 

361. BRIEF RULES in NAVIGATION, for the use of Candi- 
dates for the Board of Trade Certificate of competence of 
Captains and Officers, and also Yachtsmen 1 

868. EXPLANATION and USE of NAPIER'S DEVIATION 

DIAGRAM with BLANK FORMS for use at Sea 1 

363. ROSSER'S SELF INSTRUCTOR in NAVIGATION,&c. 8 6 

364. The above with TABLES 12 6 

366. TAYLOR'S HAND BOOK to the EXAMINATIONS ... 3 6 

356. NEWTON'S SEAMANSHIP EXAMINER; Questions 

and Answers in the Ordinary and Extra Examinations 1 Q 

367. NEWTON'S GUIDE to EXAMINATION 2 6 

358. SAXBY'S STEAM and the STEAM ENGINE : Cap- 

tain's and Mate's Local Marine Board Examiner in Steam ... 2 

For Packs on the Deviation of the Compass, suitable for the 

Local Marine Board Examinations see amongst 

JfwceZZatieous Work*. 
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NAVAL ARCHITECTURE, RIGGING, MASTING,... 
SAILMAKING, SEAMANSHIP, k. 
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Seiaqf Shipbuilder' 8 Curves and Instruments far DroMghtsmen 

and Designers J at various prices. 

869. GRIFFITH'S TREATISE on MARINE and NAVAL ^ ^ 
ABCHITEOTUBE. Illustrated with nnmerons Plates...:..... 31 6 

36a PEAJCE'S RUDIMENTS of NAVAL AROHXTEOTURS 3 

361. GRANTHAM'S IRON SHIPBUILDING ^........ 4 

362. Atlaa of 40 Plates to Illustrate the Abore ....m...; 38 

36a THEARLE'S NAVAL AROHITEOTURE, Elemental^' X Q 

364. Plates to the above ...•.,•.•. 2 

366. THEARLE'S NAVAL AROHITEOTURE, Advanoed ... 2 6 

366. Plates to the above 6 o 

367. REED'S SHIPBUILDING in IRON and STEE][i 30 

368. POOK'S SHIPBUILDING. A Method of Oomparing 
the Lines and Draughting Vessels propelled by Sail or Steam ;* 
including a chapter on laying on on the mould-loft floor, 

with plates ••.. 21 

369. SHIPS for OOEAN and RIVER SERVIOE, oonstmo- 

tion of, Capt. H. A. Sommerfeldt X 

870. The Plates to the above 7 6 

371. BLAND'S FORMS of SHIPS and BOATS ^. e 

372. LLOYDS RULES for Bnllding Wooden Ships . 7 6 

373. DITTO ditto Iron and Oomposite ditto 7.6 

374. The ART of RIGGING; contains an Alphabetioal . 
Explanation of Terms ; Directions for the most minute Opera-, 
tions, and the Method of Progressive Rigging ; with f uU 
Tables of Dimensions and Quantities of every part of the •' 
Standing and Running Rigging of all Ships and Vessels in • 

the Merchant Service ; illustrated with numerous Engravings .0 

376. The ART of SAIL-MAKING. According to the most^ .' . v 
approved Methods in the Merchant Service; illustratad by r,.; 
ninety-four figures, with full and accurate Tables..,.. ,. .7,0 

376. The RIGGER'S GUIDE. Bnshell Q 

377. KIPPINGS MASTING, MAST-MAKING & RIGGING 1 6 

878. The SAIL-MAKER'S COMMON PLACE BOOK, or the 
Practical construction of Jibs for Yachts, Steamers, Sailing 

and all classes of Vessels. Dyce .« . 2, . 

" Very cleverly demonstrates the feasibility of planning a Jib 

so that it will, if set properly in the first instance^ stand Uke it, 

a card without any symptom of girting ^ — Navy. 

879. KIPPINGS SAILS and SAIL-MAKING ...^v...... 2 6 

880. The BOOK of KNOTS \ : .....i^ 2 6- 

881. DAROY LEVER'S SEAMANSHIP: The.Tonng dea ^^ 
Officer's Sheet Anchor ; or a Key to the Leading of Rigging^ •^^^' 

) and to Practical Seamanship. 114 Plates ...•....^..«.:....&a ^ ^ 
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888. NARE'S SEAMANSHIP ; inolnding the names of prin- 
cipal parti of a Ship ; MasU, Sails, YardB, ft^.^^pts and 
Splices ; Fittings of Standing Rigginp: ; Rigging of Masts, 
Yards, and Bowsprit ; Fittings of Tackles ; Setting up Rig- 
ging : Tanks, Ballast, and Proyisions ; Rule of Road and 
Vesaers Lights ; Sea Terms ; Managing Sails ; Boat Sailing; ' 
Stowage of Anchors and Cables ; To unmoor and proceed to 
Sea ; Mechanical powers ; Manioenyring ; To tfipk Ship j 
Trimming Sails ; Making and Shortening Sait ; Ropes and S|>ar8. 
carried away. Instmctions on the roanagement of Boats in a 
Sarf, ^. ; hnmextms llhistratiens. Gom. 9r Q-i 8. Nares; 'BlN.£ 1 1 

888. LORIHBR'B LETTERS to a Yonn^ Master Mariner..: 8 O 

884. ALSTON'S SEAMANSHIP j.<.i... 12 6 

886. BRAmrS KEDIGhE ANCHOR ;. ..:.....;.U. 18 

888. DANA'S SEAMAN'S FRIEND, oontalning a Treatise - 
on Pmotical Seamanship, with plates, a Dictionary of Nautical 
terms, the Laws relating to the Practical Duties of Master 
and Seamen. By J. Lees 6 

387. DANA'S SEAMAN*S MANUAL 5 

888. BOYD'S NAVAL CADET'S MANUAL 12 6 

389. GOLDEN HINTS to YOUNG MARINER'S. Sedgwiek 3 

390. The MATE and his Duties ^ ....,,.. 2 

391. The ANCHOR WATCH ; tending Ship in' a tldeira^, dM X 

392. SOUNDINGS : the nse of the Lead, or how to correot 

the Soundings. Ad. Beechy ;;...«.. .2. '6 

898. GOOD SOUNDINGS, How to get, on a. sheet .r,.»<.»^./.,.i. 1 6 
694. JURY RUDDERS, ^bo., on a sheet , % r-t-^'ti- ^ 8 

395. TONNAGE TABLES Ibr Ships -.1.;;,. 4 

396. TONNAGE TABLES for Ships and Steamers, builders' 
measurement. Glendenning < b.».b.«. 1 

397. HAT'L'S TONNAGE TABLES ...,.....v..*...... 3 

398. FREEBOARD, approximate, Wymer '.L... 5 

890. LOAD LINE, for all Ships, &o i.......... 1 6 

400. SHIPS' ANCHORS. Cotsell .,,...... .^ -1 6 

401. ROPEMAKING. Chapman 3 

4ra. NAVAL TACTICS and TRIALS of SAILINGS ; illus- 
trated hy Diagrams of the several Evolutions. Biddlecombe£l .5 

403. STEAM FLEET TACTICS, with Diagrams of the 
^veral Evolutions. By Capt Sir George Biddlecom'be, RN*. 7 6 

404. GUNNERY INSTRUCTION (Royal Navy) ... .V.... :,'. 2 

'405. The SHIPS of the ROYAL NAVY, Portraits, beauti- 
fully lithographed in Colours 30 

406. SPONS' DICTIONARY of ENGINEERING, oqntains 
Iron Shipbuilding aud Marine Engines ; Naval, Mecha^ical, 
and Military, with technical tenps in French, German^ j^j^^i 

«. and Spanish; numerous engravings; d divisions ' in xtdtfa 

13/6 each; or in 3 Vols. Cloth, £5 5s. ;' or Half M0k<bdte...^..£6 1^ 

407. The PROGRESS of CIVIL and MECHAtt«)AL 
. .ENGINEERING and SHJPp^UILDING, lihistrated. Ihf 

Mjife' at lO/6e>idh, or compete j/.v.;.ir,j,;.'.'::'.:CJ..:i.Iv;:x6 6 o 

"dScoU Huaaeirs Naval ilrcKitecture,'' atid tlvi Vwrgw/Wwlw 
on SA^buikUng and JSngineering, <fcc.> ohtaw^d to wd«r. 
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LEGAL WORKS, MARINE INSURANCE, 

AVERAGE, &0. 

No. $, a, 

40a JiEES* PRACTICAL DIGEST of the MERCHANT 

SHIPPING ACT ,.. ,...,.... 9 6 

409. LEES' LAWS of SHIPPING and INBURANOB. Witk' ' 
a copiooQ Appendix, containing the existing Statutes, Cujs- 
tom*Hou;9e and Pilots^ Regulatigns, Forms of Deeds ancji 
WritS) and: adapted to the present Mercantile Marine L^w* . 
New edition, enlarged ;....;...^, ^ ,.•,. 15 

410. LEES' MANUAL for SHIPMASTERS, in a' series of 
Letters addressed to them on their Qualifications, Dutieli, 
Powers, Responsibilities, &c., arising from the differW: 
situations in which they may be placed during the course oir < 
avoyagp.f/.....,..,.^.... <*.. ,......».►.••••——?;. (^,..0 

411. GLIVER'SPRACTIOAL MANUAL of SHIPPING LAW ; 6 

412. The LAWS relating to British Merchant Shipping, 

being Vol. I of Ham's Revenue and Mercantile Tear B6dk ... 3 

413. Vol. 2. Ditto, oonts^ns Lawp, Kegulationd^' ^d ' 
Practice of Customs aud Excise >• ......v*.***,**** ***v** • ^ ^ 

414. MARITIME NOTES and QUERIES ; a reoord of Shipr 

ping Law and Usage.. ..^ Bach V^f. 7 6 

415. The SHIPMASTER'S ADVISER. The Shipping and 
Mercantile Ad riser, for Shipmasters, Owners, aipid Brokers rj -^ ,. 

i containing a selection of valuable correspondence published 
in the ^^ Shipping Gazette^^'' with Admiralty Court Trials for. 
Collision and Salvage, Board of Trade Inquiries and Repprts, 
GeQeral and Particular Averages, &c. J. Lawson....VvM.««^M. 5 

416. The LAW relating to Shipmasters and deaxdan- by 

J. Kay, M.A., Q.O. {Btemm). 2 Vols £3 10 

417. ABBOTT'S (now Charles Lord Tenterden) TREATISE 
of the LAW relating to MERCHANT SHIPS and SEAMEN. 

Vf By W. Shee, Serjeant-at-Law. (/SAatr) ....«.«.f ••••V"7."^*.«*4fl ^^ S^ 
418; MAOLAOHLAN'S LAW of MERCHANT . SHIPPING- -, \ 
By David Maelachlan, M.A., Barrister-at-Law. {MQ^ell),.»£fl '%_ 

419. MciARTHUR'S Marine Insurance..,. v. ...;/.,..♦...'.•.-....!• 3"* 6 

420. GODFREY'S^ Ditto ; \^ 1 

42lr ARNOULD'S MARINE INSURAT^GE. Ma0lAohlaii..iie2 18,4 6 

42^; MANLE7 H0PE:I'NS6& MARINE 'PfaURiANOS.^o.;r 18 iO 

42(3: MANLSnr HOPKINS on AVERAGE ^.,.^^i.<^......;:v 18 

424. LOWNDES' Law of Averag-e 18 

425. The PORT of REFUGE. Manley Hopkins d 

42^ LOWNDES' Admiralty Law. of Collision 7 6 

427. BROOKETT'S ADVICE ABOUT AVERAGE .....;>.*. 1 6 

428. HISTORY of MERCHANT SHIPPING, and Aw?|epiti 
Commeiiy^ ; 4 Vols. Wi. & Lindsay. {S, Low) ..., ••..•. .....£4 10 

429. BpTiyS MEROHANT SHIPPING LAWS. CSteteni.) ... £ 15 

430. INSTRUOTiONS tp SURVEYORS, 30ABD 0f TK^pil ..^ ^ ^ 

n li ",r — ^. ~ — : ''. ' T 
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431. NOltUS'S SEAMAN'S and HEROHANT'S COMPLETE 
EXPEDITIOUS MEASURER, containing a Set of Tables, 
which show at one view the solid contents of all kinds of 
Packages and Casks, according to their several Lengths, 
Breadths, and Depths, from Six Inches to Four Feet UmI 
dimensions ; and Eleven Feet One Inch greatwt dimensions : 
also Rales for determining the contents of idl sorts of Casks 
in Wine and Beer Measure, according to the Imperial Stan- 
dard. With a Cut Index 7 

Or witb the Index backed with Parchment ; 8 

43^. GOODFELLOWS MERCHANT'S & SHIPMASTER'S 
READY CALCULATOR, and Complete Assistant for all 
persons ooncemed in the Freight of Goods ; comprehending 
; an accurate Set of Tables from One Inch to Four Feet, lewt 
dimensions ; and Eleven Feet One Inch greatest dimensions : 
exhibiting at one view the Solid Contents of all kinds of 
Packages and Casks. With a Cut Index 7 6 

Or with the Index backed with Parchment 6 6 

JV.J5. — TliMe Books are very useful for measuring Stone for 
PuhUc Works, as Bridges, Railroads, Tunnels, dx, 

433. The INTERNATIONAL (OOMMEROIAL) CODE OF 

SIGNALS for the USE of all Nations 12 

SeeNo. ^^page VLfor (he Pamphlet explaining theOode,price la. 

,434. The OODE LIST. Published Annually 6 

435. OOMPANION to the COMMERCIAL CODE OF SIG- 
NALS for the use of all Nations, making the Flags used in 
'' ^ that Code available for interchanging Uie Latitude or the 
Longitude in Degrees and Minutes by one signal of three 
Flags^ with explanatory Instrnctions in seven languages, &c. . 6 

4^! MARRYATS OODE OF SIGNALS 12 

^^4^7. In iFwBXca, Bpahibh, or Italian Bach 18 

498. The MERCANTILE NAVY LIST and MARITIME 
DIRECTORY ; an Alphabetical List of all British Vessels, 
the.Tonnage and Particulars, with Managing Owners, annually 12 

4aa TELEGRAPH CODE, The Intemational 21 

:44a SCOTT'S Steamship Owner's Telegraphic Code 10 6 

441; AGER'S Telegraph Cede for Shipowners»Men3hant8,6bc. 42 

{* Telegraph Codes of all kinds to order, 

442* The MERCHANT SHIPPERS of Iiondon, Liverpool, 
Glasgow, Edinburgh, Leith, Manchester, Birmingham, Bristol, 
and Hull. Annually 10 6 

443. STOWAGE of SHIPS and their CARGOES. By R. 

White Stevens. A Guide for Loading, Stowing, Conveying 

and Discharging the principal Articles of Merchandise, British 

' and Foreign, compressible and incompressible with Uie 

< <- i^gje^ksons of Shipment. The Ballast and Dunnage 

The Liabiliiyof Injury through Leakages, ConfinetiaeiC'' 
mentatioji, Hisat,' Igibition, Spontaneous ComBtkliim^ .^ , 
Change of Climate. The Damage w\mi\i\B \»i«i:?^\i^^ 4jUM 
in the Hold by one Class oi Goods to diiQ^\i<e(c^ &<^ « fid. \ t^ 
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444* UEQUHAET'S FOREIGN PORT CHARGES, or the 
Daes and Charges on Shipping, &c, A Manual of Reference 
for Shipowners, Shipbrokers, and Shipmasters ••• 25 

446. THUBRON'S BRITISH PORT CHARGES 10 6 

446. DANIEL'S FOREIGN PORT CHARGES 9 6 

447. SHIPOWNER'S & SHIPMASTER'S HANDY BOOK 
REED'S; comprising Tables of the Proportionate Rates of 
Freight on Coals, Grain, &c ; The East India Tonnage Scales ; 
Tables of the Stowage of Goods ; Corn Measures of the Ports 
in Europe, Proportionate Rates of Freight for Leghorn, Genoa, 
Trieste, and Marseilles ; Comparative Rates of Freight on the 
New and Old Grain Scales ; Lloyd's Instructions for the 
Stowage of Grain Cargoes at Montreal; Dimensions and 
Contents of Casks ; Lloyd's Scales for Anchors, Cables, &c. ; 
Value of Foreign Monies in British Currency ; and other infor- 
mation yaluabie to those engaged in Maritime Commerce ... 16 

448. HARRISON'S FREIGHTER'S GUIDE and CORN 
MERCHANT'S ASSISTANT ; with Tables of First and Second 
Class Goods, on a Decimal Scale ; also of the Lumber Trade, 
accompanied by Rules, Examples, and Demonstrations. With 
a new set of Tables of proportionate Rates of Freight by In- 
spection, a Ready Reckoner, and Pocket Companion 5 

449. HINTS to YOUNG SHIPMASTERS in Drafbinff and 
Cutting Ships' Rigging and Sails, Placing and Fitting Masts, 

with a Form of Shipmaster's Books, and Accounts, &c 2 6 

450. The SHIPPERS' FREIGHT CALCULATOR, showing 
at sight the freight from 1 to 1,000 cubic ft., at rates from 68. 

to 1208. per ton of 40 ft., with progressive rise of 6d ....• 12 6 

461. FOREIGN EXOHANGES for the Ezohange of Monies 5 O 

452. LAURIE'S INTEREST TABLES, 6, 4|, 4, 3^, 3, 2| p. oent.i^l . 1 

453. LAURIE'S INTEREST TABLES 5, 6, 7, 8, 9, & ( per cent 7 

454. Measures, Weights, & Monies of all Nations. Woolhouse 1. 6 

455. Ditto. W. A. Browne 1 6 

456. KEITH JOHNSON'S GAZETTEER of the WORLD ... 31 6 

Or Half'hownd Russia, 36^. 6c2. 

457. BROOKE'S GENERAL GAZETTEER. 12s., Half Oalf 17 

458. IMPERIAL GAZETTEER ; 2 Vols. Blaokie, oloth 95s., 110 

459. BIJOU GAZETTEER. Rosser 1 6 

460. YOUNG'S NAUTICAL DICTIONARY 18 

461. The SAILOR'S WORD BOOK. Adl. Beloher 15 

462. The SAILOR'S POCKET BOOK. Comdr. Bedford 7 6 

463. The SHIP CAPTAIN'S MEDICAL GUIDE. H. Leaoh 1 3 

464. LIGHT-HOUSES of the WORLD 4 

465. LIGHTS and TIDES of the WORLD 6 

466. DIALOGUE BOOK in ENGLISH and FOREIGN 
LANGUAGES, Beehorst's Mariner's Friend, pub. at 12s. 6d 5 

Dlctionariet in Foreign Lanffuages of all kinds. 
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ON LAW OF STORMS, PHYSICAL GEOGRAPHY, &C. 

No. 8, a, 

467. MAURY'S PHYSICAL GEOGRAPHY of tlie SEA, 

numerous Xllustrative Charts and Woodcuts. Phillips^ ediHon 6 

46a. MAURY'S PHYSICAL QEOGRAPHY of tlie SEA 6 

469. The LAW of STORMS, considered pretotioally. Illus- 
trated with numerous Woodcuts. History of the Develop- 
ment of the Law of Storms : Early Notices of Hurricanes 
prior to 1830 : Subsequent Views, Redfield, Heid, Fidding- 
ton, Thorn, Keller. &c. ; Latest Views, Meldrnm, Buys 
Ballot^ Russell, Lay, Loomis, Blasius, Blatiford, Buchan, 
Wilson, &c., Investigation by Continental Authors: Hurri- 
cane Season; Region of the Typical Hurricane, West 
Indies, South Indian Ocean, Bay of Bengal, Arabian Sea, 
China Sea ; Hurricanes in all - the Oceanic ' Areas ; The 
Circular Theory, and Rules for Management of Ships in 
reference to that Theory ; The Incurved Spiral Theorf , and 
, Rules relating thereto ; How to distinguish Hurricanes from 
ordinary Gales, and how to avoid the vortex, and profit by 
outlying winds ; G-eneral Cautions; Conclusion. Ross^r....... 5 

" The most wsMl Work of its kind ever i$su6d from the PrestJ^. — . 

Sbtippixo Gazbttb. 
" A careful and inieUujfeni compUeUion of all that I'elatea to the nature of 

^torwM."— Nautical Magazine. 
" We can strongh/ recommend it to the Kavigator as giving briefly^ hut 

pleasantly ana inielliffently^ an account of the Law qf Storms €lown to 

the present time, inclusive of the various theories which have heefh 
jfrofKwnded." — Nature, * 

, r *^ Within the past few pears, however J another theory hcu been propounded 

With respect to revolving Storms^ which if true, iwsets all preconceived 

notions upon the matter. It is this n^ tneory viiich Mr, . IL 

endeavours to explain "—'S XV Y 

470; PIDDINGTON'S SAILOR'S HORN BOOK w... 

471; BIRT'S HANDBOOK of th» LAW of STORIJ^ ..>...,.... 

472. JINMAN on WINDS and THEIR COUR3ES *w w..*. • 

*47d. SCOTT'S Weather Charts and Storm Warnings^.. «.44.;«.... 

474. BELVILLE'S Manual of the Barometw —w. vf-— r 

■476. Ditto. Thermometer ^...>.....^...^ 

•476. Aneroid Barometer, how to use it ..,.^«..,«„.^. . 

477. COAST or FISHERY BAROMETER MANUAL V.."..'...: ' 

^47^ HA55GHTON. Tides and Tidal Currents..... ................ 

■' <•!: ON MAGNETISM AND DEVIATION OF THE COMPiSS:' .. 

?47». EVAN'S ELEMENTARY MAGNETISM,>o..;.,.....,'....,." , 

f 4aO; ADMIRALTY MANUAL for Deviation of the Compass.. 

rASlf TOWSON'S PRACTICAL INFORMATION on the 
Deviation of the Compass, with Tables ;,...,'., 

4«J. ROSSER'S DEVIATION of the COMPASS 

A new edition of " Rnssers Deviat'uvi of the Compass vi. Iron and. Com- 
posite Ships, considered 2)racfically anatheoi'eticaUy" about June', 1877. 

.48?. AINSLEY'S PRACTICAL HINTS on the MANAGE-" 

m'ent of the Compass in Iron atid Composite Ships, .^^ujui... 1:6 

,484. REED'S ELEMENTARY MAGNETISM and the LOCAL 
Attraction of Ships* Compasses ; with a Table of the True 
Azimuth of the Mean Place of the North Pole Star, at 
Intervals of One Hour of Sidereal Time i 

485. JKAGJfETISM and DEVIATION. Merrlfleld 
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' ' ON STEAM AND THE STEAM ENGINE. 

486. The Soience of Steam. Burgh Monthly 

487. Marine Engineering News, Annually, cloth 6s. Monthly 

488. LARDNER'S STEAHC ENGINE. Rudimentary 

489. MURRAY'S MARINE ENGINES 

490. EVER'S STEAM and the STEAM ENGINE. Elementary 

491. Ditto. Advanced ......1 

<493. MARINE STEAM ENGINE. Main and Brown / , ■.. 

493. MAIN AND BROWN'S QUESTIONS on.snhjeots con- 
nected with the Marine Steam Engine ^. 

494. COMPOUND ENGINES. Niw. Pocket Book of. Burgh 

496. The INDICATOR DIAGRAM. Burgh 

498. The SLIDE VALVE ;. 

497. POCKET BOOK of Practical Rules for the proportions 
of Modem Marine Engines and Boilers. Burgh. 4. 6 

498. The ENGINE ROOM ; who should be in it, and what 
they should do ; also the application of the Indicator to Marine 
Engine. By an Old Hand ^ 3d 

499. The INDICATOR and DYNANOMETER, with their 
Practical Applications to the Steam Engine. Main & Brown 4 6 

600« RICHARD'S on the Indicator ....« ]9 O 

601. BOURNE'S Treatise on the Steam Engrine .i 42 

502a. BOURNE'S CATECHISM of the STEAM ENGINE ... i6 

602b. Ditto. Handbook (a Key to above.) 9 

503. BOURNE'S STEAM ENGINE, Recent Improvements in 4 

604. MANUAL of the HYDROMETER 3 6 

'606. MOLESWORTH'S ENGINEER'S POCKET BOOK 6.0 

606. PROCTOR'S MARINE ENGINEER'S POCKET BOOK .40 

607. POCKET BOOK of Pocket Books. Hurst and Molesworth... 1^.. 6 

608. STEAM BOILERS; Wilson i.. ^ 

509. Ditto. Armstrong 1 6 

610. MODERN WORKSHOP PRACTICE. Winton 8 

611. MAXTON'SWorkman'sMannalofEngineerlngDrawing d^- 6 

612. USEFUL TABLES for Engineers, Boilermakers, Ship- 
boildera, Shipowners, &c. Wymer. .. » .....i..: .^9^ = 

613. SPON'S TABLES. Engineer's 1 

Large Works^ by N, P, Bwgh, President Inst Marine 
Engineers J &c. suitable for Engineering Firms, Schools j dbc, 

514. MODERN COMPOUND ENGINES, being a Supplement 

to Modern Marine Engineering 18 

615. MODERN MARINE ENGINEERING, applied to Paddle 

and Screw Propulsion 46 

516. MODERN SCREW PROPULSION, Practical Treal^ 42' 

517. MARINE ENGINES. Practical Illustrations of Landl 
and Marine Engines..... :.,. 4^ 

618. STEAM BOILERS and BOILER MAKING i^ ^ 

519. LINK Motion aid EXP ANsio's cmku^-^i^^^ -^^^ 

/ oooeidered • •.••••%.%%.-••* ^^.^ 
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520. CONDENSATION of STEAM, praotioal Treatise on, ... 25 

521. MARINE ENGINE, prlnoiples that govern tlie ftitare of 2 

** Templetim's Engineers' Common Place Boole^' 5s j " Holland's 
Engineer's Office and Cabin Companion," d«. ; ^ Woden's Boiler 
Maker's and Iron Shipbuilder's Companum," 6s,; ^* SesOon'^ 
Pocket Book/or Boiler Makers^'' 5«., <ke,^ dbe. 



I 



MISCELLANEOUS. 

«2S^.^ THE NAUTIOAL MAGAZINE. Monthly 1 

523. GLENDENNING'S CALCULATOR and USEFUL 

TABLES for Cost of Materials. At per lb., cwt, ton, &c. .... 5 

624. HOPPUS'S TIMBER MEASURER 2 

525. TIMBER IMPORTERS' & SHIPOWNERS' FREIGHT 
BOOK. W. Richardson 6. 

526. DOWSINGS'S TIMBER MERCHANT'S COMPANION 3 

527. LONDON & BALTIC PRINTED RATES of FREIGHT, 
and the Mkoitbbrankan and Blaok Sba Bates, with Tables 

for Ghrain, &o., Comparative Classification of Vessels, &c 1 

528. AINSLEY'S HOW to KEEP SHIP'S ACCOUNTS 6 

529. BREES' HOW to SHIP and DISCHARGE a CREW, 

with Table for Calcolating Wages 1 6 

536. WILSON'S WAGES TABLES 10 

531. REGULATIONS for PREVENTING COLLISIONS ,.. 10 

532. MATHEMATICAL INSTRUMENTS. Heather 1 6 

Or the enlarged edition, in three parts, 1/6 each, or in cloth... 5 

538. A MANUAL of SCIENTIFIC ENQUIRY 3 6 

534. OOLENSO'S ARITHMETIC, 4/6. Do. ALGEBRA 4 6 

535. FLAGS of all NATIONS 1 o 

536. MERSEY HOUSE FLAGS 8 6 

537. The MARINER'S COMPASS, on a Card p 3 

538. LLOYD'S RULES for the STOWAGE of MIXED 
CARGOES, and other Usefullnfonnation 3 

539. HOW SHIPS ARE LOST, &o. Manser 10 

540. AUSTRALIA, Emigrant's Gnide to g 6 

541. NEW ZEALAND and TASMANIA, Guide to ^ 

•542. GENERAL HINTS to EMIGRANTS ISt 

543. NAUTICAL SURVEYING. Oapt. Jeffers, U.S 21 

544. CHAUVENET'S ASTRONOMY. 2 Vols .'. 31 6 

WORKS ON YACHTING, &G. 

Orders received for Portraits of Yachts in Oils, Water Colours, or Lithographs^ 

by Mr, Button, the well-known Marine Artist 

545. HUNT'S UNIVERSAL YACHT LIST 5 

With Racing Flags , ;..,„ -q- q 

544, YACHTING ANNUAL, (Aooottnt of Races, &e.) ..;..;./. -8 6 

£f4Z YACHTS and YACHTING. Vanderdeoken.. :....... 21 

«6f. JTia YACHT SAILOR ,„,.,..;.:.;....; 7 e 



I 



I 



IT»- 



•«,•■ ;»»', 



CATALOGUE; ^ ' 4r 



640. The YACflaVSKAiV'S RANDY BOOK. meiJioUa^ 

NAviiration and a Collection of most nsefnl infonnation ... 8 6 

650. NOTOS on YACHTS. Brett e . Qy 

661.. The BAILING BOAT; a Treatise on Xnglish and 

Foreign Boats and Yachts, aud on Sailinfi^ and Management. •• 14 
660. YAjOHT DBSIONHia. DIaeott Kemp. OonOinstlie • 
; lines on large scales^ of about thirty Racing Yachts, besides 
. Sail flfom and Drawings, showing different forms and con> 
: stmoticn, Ac, and the Isltef^press givss fnll explanation of 

all details relative to toigafang the hnll, sails, Ac..,....> 68 0- 

668. YAOHT BUILDINa. ICarett tH 6 

664. Tlie TAOKTING XAGAZINS. Monthly ! 10 

Sets of the 25 Yearlii Volumes, bound m clotk, can stiU be had, 

666. ALL ABOUT SHIPS, and the way to make Kodela of 

them. Gapt. Chapman 7 6 

666. VARIETIES of SAILING VESSELS, and names of 
Masts, Spars, Sails, Standing and Banning Rigging, &c., and 

How to learn to Box the Mariner^s Compass 1 

YACHTiMEN are alao referred to the following useful works :— 

No. 280, ** NoBiB*8 Epitome of Pbactioal Navigation,** No. 283, 
"* Thb Daily Assistant.** No. 284, ** How to find thi Stabs **; 

^ Those jfochismsH who have studied NavigaHon will find this work 
a us^ and int^rssting eompanion,** — > Th^ FMd, No. 469, . 

*' The Law of StOBMS CONSIDESBD PBAOnOtALLT ** ; « Cannot 
. faU.to be ofpitt^titsd blithe endsinapacktmmn^ 
inUreatk^ voiume to add to the Yaohrs Ubr^sty^^'^^Yachting MagaziU§k 

YACHTING CRUISES, ftc. 

667. The SEA FISHERXAV— Wiloooks ..; 12 6 

668. DEEP SEA FISHING and FISHING BOATS. Holdsworth 21 

669. KEDITERRANEAN, Winter and Spring on the Shores 

of. Dr. Bennett i2 6 

660. BAY OF BISOAY, Oroise in the. H. Burrows f06 

661. BALTIC. Yaohting Cruise in the Baltio. 8. B. OraTes 12 6 

662. THROUGH FRANCE and BELGIUM, by River and 

Canal, in the Steam Yacht ^ Ytene.** W. J. C. Moens ......... 16 tf 

663. CRUIS^I of the WIDGEON, 10 ton Yawl, Bwanaoe to 
Hamburg, by Dutch Canals, 2uyder Zee, Elbe. C.B.Bobinson 

664. DOWN CBtANNEL. B. T. McMuUen .....^ i,.^ 3 6 

666. YACHTING in ARCTIC SEAS. J. Lamont , IB Q 

666. SPITZBERGEN, Vorage to. Capt. Wells, B.N ,..,. 21 

667. LETTERS from HIGH LATITUDISS. Voyage in Yaoht 

'* Foam ^ to Iceland, Jan Mayen, Spitzbereen. Lord Duf^erin 7 (9 

668. A YACHTING CRUISE in the SOUTH SEA& C.F.Wood 7 6 

669. OUT OF THB WORLD, or LIFE IN ST. HILDA ,, , 2 6. 

670. FIRST TEN YEARS of a SAILOR'S LIFE. OaM.<3h^t>m^ ' 10 6 

671. - DANA'S TWO YEARS BEFORE THE MAST .....:...... 1 O 

672. TWO YEARS ABAFT THE MAST • 7 6' 

678. THE VOYAGE ALONE in the Yawl ^«R6b Roy" 6 

674. «' ROB ROY *' ON THE BALTIO. Oaaoe Omlse .......i 2 f 

676. BALTIO. Log of a Canoe Craise. and PraotioaJ Hints • 

on Building and Fitting Canoes. W. Baden-Powell «•••• ^ o • 

676. NORWAY, Sketohes of Lifs, Soenery, and Sport in, 6 
6rr» HINTS oa^SHORS S900TIHG, andm «ki:*jii)ig and <^ 



N^ Taehiing Boo1na$ fk^afp^. A tpeeioSLU^ «if'Qk(ia!k% 
and Jmtrumenii ui^io yoeliliiifMii posl/rie ou o/|^\>ee^Qfa. 
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I ' AJ,MANACS AND .TOE JAKLSS,. *c..t .mi. 

JYlle ITAnTIOAL MJCANAO (the pveaeii%jr^^, aiid fi>r tJuf^^^ V 

j ^ veart ^ advance) ...1., , .........^....^..i^eacjb^.V , ^ ^ 

:ja)MIIU24lllhr.TinSTABXi^ TIS)KTAKiSiOS«l3lllfillAy 1/41. 

Ainsley's eCLkr •* 1 MoQ-regorVi ...:;..'...'..', :..:;v**' 6 

FlsHerman'B 1- (^ . - Pearaon'd> .]..i...v..v6d: iSi;^'^'^ 1 

Hopper's t ^ Ov 6 - • Redd's .....i.w«....v;;'t.6d:'ft' • 1 

IimtIw ..^^«..«««.^«*.*»*««- 1 • : fMaiilnt's • .,^UAdvj./tlwj;.4t' I • 6 

J2!a0on'8 «..«.... .1. ..].: WMttd]da2^j.iiia.'j:Ji.u/ . i.:o 

Qflioial Log Books and 01UpB*:6taliauety> 4t0., iHf IBYdty Wsoifliytloto; 

Ships' Stationery Lints an appHmtian. 



Mi(BCANTiL& Marine Forms, akd Books of Blank Forms for TTse at $ba. 

ree AccounU, 



Portage BiHs. 
PisbuTBement Sheets. 
Bills of Sale. 
Mortgage Forms. 
AgreemeDt of Sale. 
Advance Notes. 
Allotment Notes.: 



Special Terms /or/ larg§ qustntiites. 

W^e 
Discnarge Certificate. 






Agreement, Foreign. 
Agreement, Coasting. 
Half-yearly Returns^ 
Indentures, Puper. 
Indentures, Parchment 



OhronomeUtf ■ Bate/And OomparlsoB Books, mlsd in ftm, as 'Teoomttendsd in 

' Norte's SpiSpiao^lra¥i«atiOB,t/e. 

Oapt.H.To7iU>ee'sBiaidE Forms for tlM^DasT's Work,** In Bo^ to last t»aio«Ltlis, 4/. 
Napier'a ]>iagraans,'Blanlr Focbs for Use at Beaf with BxplanatlOB, 1/. 

Steamer's Inventory Boo> or Qujftt ^0^,6^^.^ S(iiling VessePs Do., 6d. 

Gapt. Oroadaoe's Blank Forms for finding Latitude and Longitude. 

Latitudefcy PijWlStlLi'.-;^:;..^ 2 « 

Long. Iroiii Alt of auv;A:: 4 jQt. 
Long, from A^t: ot W flWr W ' '-^ 

r^ianet .••..'..^..^•••^••vvyf« 4 (I 

BooVfoir'Ch^i^gtfrid^:: "". 

Steered: «4^V':./r?1'*p*K'r»y*C! ^ .,»ft(l 
Stellar Admath TMaaif toY . . .. | 

DHto-d* to«2*a,/;.;.^;,.^.^;Vio • • 



'•• ' . " - -m ■ lit ■ ■ 

-* s, p, 

■ " . • 

Bf Sumnef^s Method! Lat. 
, und tone, by 2 AlfeVof 

8uD| or Dealing of land 

from 1 ^t«. ,4t»»9i*0p •"('>»••• .'4 
Bgr SBpmei:^ . LAt^ and Long. ■ 

at same thxy^ fnom^«B Alt. Y 
• (Df 2 Stun prPlameia, or : .: 

besring of land from 1 Alt 4 
Sunnefr's Blank Charts for 

•prql^ctii^ ibe.positfon of |_, 



the ship. 



S A J( B y^S P A t E 11 T. S P H rijf^B A f h^^^^^^^ 

Part Ar— FO)r Gonipass Cknrqotion.ii^. ^Pn 8hips,;&a, ni^^t^ai} , -• . 

altitude, by day^ >««»»M«*tf»i«i ^••'••«i»*«'^*«****«»**«*««**tf*.i«*v«*A».fk*A«r AM 1 .Q-i 
P«rt A and B— )?'or CompaaaOonBeUoai^ bvjdadr and .ai|^]it^ Yj^ 



V \ 




kke whole complete in on^ liase....-.'. ,:., ^:i^;.i.i..;..^^V*':f«r«fi, 2'. 11 6 

., I, .. '^ '-' :■: f. .•■• '-• . ^' ' — *.M •;..-.'•..?/ v/ru'/f .{■^..} 

AirangemtttsiJBadalbf 1^flNringr6ig\Glf ti^ne^^ ' 



/ ' t' i ' ox, TaolLts ibv. tlM- Devlatiob- 'Of their Ckmi^kMMJ • '< 

/ I^oriraiiB p/ fikm and Yachts in ,(m^ W«*^. Q*mpVf.l?r .vSrf*<WV*t 

; ^ Jtfr:*J5^t^ Oie .i4HBU(^k|oim M w»ft A*S^ ,r:.>i\ \^^, • 
............ v^ 






-»~1F"T»»^~^~I"^" 



PHILIPS';,: PQPflLfilR mfSES, &c. 

These Atlases are suiiablefor thfi Chmtifig Hquifi'Pt JUhrcunL^ . ^ 

Imperial Library Atlas. Half-bpund, gilt edgtos, £6. j5/..,... 
MWdt^etal Atlipis of the Vr^% fialf-tk>it^d, tlioclsjia, gili:e49ai^,43 ^/ 
'^The'^andy Gtonerajl Atlas. Hal£*boimdv gilt edges, £1 11/6^ 
Xiibrary Atlas. ^ Bound i^ oloth^ fs!^% ed^s^ .158, ^ 
"' ' ^ Or Half-botmd Thrkoy Itoroooo, gilt edges, 21/. 

Popular At^^ t^ sS^&^ ^^ J^ ^^<>^^* ^/^* 

Cabinet Atlas. Bound in oloth, 10/6. 

•^r Wlleot AtlW; Bownditf cldOi, 4!x).; ^^/CT, cff SM^A^ 

. ^, ,, ^ : Youxis StudeuVs At^ast d/a. 7QTm.g Sobolax's. Atlas, 2/6. ; r< ); 

B;e}]^]i,«fohnjsto9!9 lloyal Atlas^ £6 ],5/€ln . ^HaAdy Royctl 4ittCK,.£a4e/6 

,^ . ^, , .yi^^2a«e« and GasteUfiers (^f.an^ Publisheritprocwred.Uf 9rd^*'^ :M-'. 



a MOUNTED MAPS Ar^D tHAIlTC' 

2^ following selection mounted an rollers, coloufed, and id'amisl^ed',' are 
•^ amongst the most us^l for the Office: — 

A Tira<pk Qh^ ^^tliie M^ofld^rfd^e 9 <t. blgh^ by^ft^^ lA. vido, 21/. 

Dp. , dp , i ft. 5 in. Wgb, by.a Jt. 6 in, vide, 12/^ ' ; .'^ 

/a Chart of ihe Mediterranean, inoladinja: the, 31aok Sea,./&o., 

•" '^ " • • 'sliBiB 3ft. highTby ^ »• liSide, 32/. . , 

A Ohart of the^'BaftK}, lixoludih^ th^ Oattaegat, '^o., and part oY the 
Bothnia ana Finland Oulfs, , •! 

:« I . size 3. ft. 6 in. high, by 4 ft. 6 in. wide, 25/. 

A^ Chart in the Catalogue can he mounted on cloth, rollers^ coloured and 
* varnished for the counting house. Old maps cleaned, and rehvami$l^ed» 

'^ . . . • • ' 

Larflf^;^^ f«f the World,4fk'6 iii/high^ a)r6 ft. 4 in. wide, 113 3/. 

Fhilips' W^rld,,i53 in^ by.3ain., 2V^; Collins^ Worlds Cftin. by 4aiik/ai7. 

Keith Johnston's TJprl^ 72 1?U by A9 ^nu £3. J?/., or PA la. by 40,ii|„ pi/. 

;^ ? Philips* Map of Europe, 48in. by 49in., 21/.. i: .. 

Stanford's Library Map of Europe, size 65 in. by 58 in.; j£3. 

r KeithJohnston*sEurope, 52in.by 43in., 30/. ' * 

^ Walker's Map of the British Isles, size 42 in. by 51 in., £^^/. 

Smith's British Isles, 74 in. by 72 in., ^2. 18/6., , , 

•'ICeWr jiAitkSWofe'^i^BrttiAh^M by 4'dlh.^l/. 

FttitrpriCk^'b'f ^Hg^lahd and Wales, 6 fb. b j^ 4 ft. ^ iii.; £tt li2/6. 

Slanftird's Ubraiy. Map.pf Englaii4 and Walea»:78i]i. by 84im^ JM4/. 

miins' Imperial.Maps of England and Wales, Sootland, or Jbreland, 
^ -«- — «- size 42 in. by 30 in., 10/6 each. 

"The best Map's of all Publishers supplied to order. \ 

\ 
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LOG BOOKS, 

CARGO, WAGES, AND PROVISION BOOKS, SIGNALS, 
FLAGS, NAUTICAL INSTRUMENTS, &C. 

0. WUaon's Loff Booki, CtaMrgo^ MdProylfloa Books, BeMnan't Wmtati Botkiw #|«., 
sri nanufkctiired from ik writing paper of superior quality, and will be 

Ibvnd eqvai to any published. 

A liberal dimsouni ofhwed to Merchant9^ ^ij[fper»y and the Trade. 

LOG BOOKS. 

Printed aad mled in ibm. One 4b^9 work on a page. 

With ipedal fifrm fdr Namee of the Men on the Look Out, the EtoUrs^the Side 
-HighiB^ dci are shown, epecvaUy adapted for Steamers or large SaiUng V^stels. 

With form for Coarse, Distance, Differenoe of Latitude, &c. Latitude by 
Account and Observation, Longitude by Account, Chronometer and 
Lunars ; the Variation, Barometer and Thermometer, &o., &c. 
For 3 mofiths, every hour, 1 di^'s work on a page > ^^r 3/ 

„ D „ „ „ ••• ••• ... O/ 

W * If . »l V ••• ••• •^** ''^ 

n *^ n n n ••♦ ••• ••• ''/ 



. 1 



' Printed Mid ruled in form. Onef day's work on a page." 
With foirm for Cohrse, Distance, DiSerehce 6f Latitude, &c. I^atit^^e by 
Ac6otint and Observatton^ Longitude Iby, Account, Chronom^ and 
Lunars ; the Vanatioo^Bare^ter and ThennpoMtei^r&ci.V'^^ * ;> /. 
For 3 months, every hour,! day's work on a page 3/ 

» ^a n ri » ' ' * ••* ♦•• ••• ^/O 

w 5 " M " •'• *•• ••• ^' 

„ y „ „ „ ... , ... •.. 7/ 

„ 1^ „ f, f, ... ... ... o/ 

. Printod and ruled in Ibrm. Two days* wcnrk M a iliage: 
With form 'for Course, Distance, Di^rence of Latitude, (id, ;<ft*c, Ac. 
For6 months, every 2 hours, 2 days* work on a pftg^ .. ... ... 3/ 

„ if „ „ „ ••. ... ... r«(w 

•»» *^ >» ■»>■ ' J» ' ••• ••• ••• ' "/ 

W ^® »l ''■■ ft '■ ' >» •' ••• ' 7/ 

» ^, » ' Jf .•■■'»■■ •••. ■ r**'.' •^ "/ 

LOG BOOKS, Ruled in form, in Red and Blue i^es- 
I^ ^uaed to % d«|^* work on a page, will last double tbe fiiae atafc^. ^ 

; 1<^ 3 m^Bth^ (11^ 1 days* work wi a page) ■ ••• .w ^ U. ^ '"w; 1W 






ff *^ ft . •• •« ••• •••• «•• ••• 0/ 

/f *^ •• .« > ■ «. ••• ••• ••• ••• ^\^ 



^ 



/lOBJ'.W ^0«TAIjOIQMB.3JIW .0 m 



'•> 



,If 4i8^,tp 2dAY^\w^ pn •,pnga,,will last dc^olABikfi tN^ft^ 1 
For 3 months (if 1 day's wo?k on «,piBge) vi 2/3 

W '' It }» . , , w , ^•^ ••• ••• ••• tM 



Ojfieers^ or TaehUmen, 12 months^ 2/ mi^A; 6 HMm^Jb, 1/5, 



l»^aiN9ER|S' im 9PQKS, Printed. ^4^;Ri^«^ j^^g||;q(^ ,^; 
For 3 months, 1 dny's work^pn a page ... . ... ,,». .r/.... .^ 

' jj *y ti '• i> w ^•^ ••• »•• ^ ■• ••••• ••(^ 

|f< O ■ f)i • ' ' f>I M ' '••• ••• •^•» ' •••• ••♦ *T » 

W *• JJ fj }) •.• .*• .»• ••■ ••• Of 



GARGK) BOOKS 1/& 1/6 «MtK >^RaO REGEIPT BOOKS 2/ 

C WiUtnC$ Cargo Boohi contain ^'LbnMPsRtOet *or the ShviiagBiff JfiMiCUtiooMJ' 

-.' .».' •• ■ : ■ .V :v,i:;i'i /,;/»' ..[^" ;t.*T .:: ,-..'nl f »T 

Jit I iT» * ' i I » • 1 " . • ■' I 

» * • ■ .. ' :• • ... , .;: i !M*rnii ..T,-, m; ] jii i>j.:kI 

SSAMSK'S WAOdSS BOOKS, Plilnted and BhilM<%^iro)#;^,, 

TR^^ Tahlett for btUeulating Wages, and Blank Leaf after each Seaman^ s Aeeoitnt 
for Entering the **Cash Advanoed^' and ^* Supplies Made " during the Voyage, 

)) uU f) *.. ••.. iw/0 . , II vU. jj .. ... ... 4/0 

2%^ IFfl^M lii^*^ can he had separately on a slheet, price dd. 



BXPJPNDIT^;^B^^^ FOR ^IFS P^QVlS^NS^f . ,< 

; For the. Grerw. • • ..{., .-. -•{ :.- -, >, 

for 6 months, printed ill form »»• i ^ ..» . ... •.. ^«*. >">'X.. 1/6 

M •/ ^ ,1 ... •■• ... ..« ... ... «(~~ 

,1*^/ ff - II •«* '•>•• ••• lfpi''-'r:0STi ■' "> ^a^a^O W 

■a XO If M *•• .•• ••• ••• ..• ••• OrO 

»' ^^ " " .^iTIlX'.r nOi *'^ 

For Passenger ^ips, &o. ; or,,witli Wines and Extras. 
For 6 months, printed ifi'^onn .*. ... ... .;.- ../''•'.;»''■ ^/^ ; 

. II . V '.|| . H' . 1 ..k.; ... ' •«« .•• iV«> -1; ' 4^»i'' 't»/if I 

^ n *2 . . >> . »» .;:• ••• ". ■. ••• ••• • •?.•.-. •<«.;.j'i-^Vt» ,3/6 , 

II 10 II II ... ... ... .••■ .4. ••«. '^nr ' i 

A BLANK BTORES^OOK, ruled only in form, will last 2 yeara. 2/a : 



I«tf^«iJH»MU«lfo^^^kkUl^3l^^^ i^^^'&^'^T^.W^'^^ 




r46 



C. WILSON d)Utlt4nnND& WILSON). 



' IMib^^iooKa 



1 qti^iMkbiip'Aidkk^fbttp cofitri; pliaii,:iiiM faint, bt^ttM and £^ * r. d. 

: );^. fbobcaj^'BookU; stifE teyera ; i^lain, niled faint, or niled iuid 4 i* <^ 

for Acootints, 2/6 each. 

3 or. foolscap Account Book, bound, 4/ j 4 qr. ditto, 5/. 
4U»rB<^lt0;'boiind • 'rtiiil i^ni, or niled ktid£ «. £^.,'2/61, df, W'3/« each. 
ilM^Mil Bboilir, 40)6., oimI Jfemo^raikltim Books ofhtt 1iind$: 



»_ , . \ I. \ t 



•• ♦ 



.h 



»5. 



Ml 



TIN JAPANMXO OHABT OASESt A». 

80 b{l»>%il^H'«^i>^8tufie^H'5M il^^^iii ^e^tii, ^'H^S^'HSMr, 12/- 

••>, •■» -6/6 «9 ■,•,-••„■<*•■„■„• --^4/- 



I '\ 



n* 

it- 
's 



4f> 






11 



... 6 



">! 






8/- 62 



»i 






>1 



ft 



me 



10/- Tin cases for Ships' Papers, &c. 



[Strong iPortfoUos tnth Straps for Charts,. from 25/- 



f'er^Ho^n TiOlMahogany Stand £13 13/ £10 10/ £6 10/ 

Ditto in Tall ditto Tripod Frame £16 16/ £13 0/ £7 10/ 

I^o^[i)gSM^i4l^ '. '• *^6m> .- . '. -«.>ii. y- iM»:j9I -«SvW;f«4 4/ 

Tl^e single Terrestial or Celestial Qlobe at about half the price of the^air. 

M'.\\\>*t i - '^ < < .' ."^ \*> ' \l ■ » I ..ii.. 'i f " V ; ■■ •> .« \ ">■ 



Ijtagi of the 



ri;r 



IdAL CODE of SIGNAXid la Ugt. 



( • I 



Or 8dp|ilied in Boxes, if required, at frotfi 90/- extm. 
Hm CmaofOKkA Code Book snd Mereantile Kbtj Ltei, 12/, tbe M. Navy Ltel pabUriied AnmuOly, ft/. 



Size of Flag, about 

'^' l„ ..Pendant.,, ....«%» /.. 



4i- 



-rrr* 



M of .19 Flags,.roped,^. .. 



^v.» 



')'«» in 



i»» 



£6 6/ 



SmalL Medinm, 

Yflt^X'^ft.^"' 6 ft. X 7 ft. 

3ft X lift '■ iftLkiSft; 



^:iff 



£8 8/ 



Large. 



ii) upwards 
6 ft. X 8 ft. 



£l6 16/6 



a'> 



FOR YACHTS. 



Suitable for Yachts from 

BUs of JBlag, about...... .•• 



(I r. 



Pendant- 



Hl> I 



Sell of 49 Flag!) roped; 4cc ...v. 



Smkll; ' 
5 to 20 tons 
Hft. X ^ft. 
1 ft X 3 ft. 



Ql 






Mlediuin, 

SOtofiOtons 

2ft.X3ft 

1 ft 8 hi. X 6 ft. 



ooH*^:i?iOTfc yivr^l? 



Large. 
00 to 100 tons up. 

3 ft X.H^^ 
2ft6!|i.X8ft 






ifSmatS^tiitt HdrrarliiK InsCrmne&ta oT tk* bsat a 
id«r. St lovsib prioM Ibr Oiuti, kail erarr poMlUle gi 

pnaUne to BDBiire s&fety In carriage. 






SEXTANTS jAND QUADRANTS 

tf the Beat Quality o( WorkmanaMT^ and -with iM the most nxent ImppoTonKptB.. 

repaired a|i,d 
accurately' 

ADJU»T^ 




QUADRANTS AND HALF-SEXTANTS. :; 

DooBIe Tang'tnt Qiudrant*. Beitftnta with all the Tarlom adjaalMMrt*. ^' 

Prieu ixnitdfitr any tptciat pnUem or mate of ifHal or AVibiij ■^t'auil'''' ^ ■'■ '^ ' ' ■■' ■' 

IrmnnimfM on/uli drmrijitkHi btingforvmt'dtd. 

Uetal frame Qnadnnta, with Irarj Arc, io aCrong ouea, from J!S 2a, £2 I(K, A^ IC*., Ac 

Metal qsadpnt, with Teleewpe",. "livided on Ivory, Tangent Scrnw to ludoi, . , ,, 

Odta m^amr, in itmti J oaoa .v. . ..: ... ... .'.; . '.i: S^o 

Bfetal Haudle-Quadralit, ! TeleacopH, divided CD Ivaiy, with Horn UaeniSer, 

bi«(n>Dgcue ... ... ,. > ip, r^ 

Heta]"Hai]dle-(Jiiadnnt, with Telesoopee, Bwing Aim aod Uagnifiei, dlTidot . , 

on Silver, ID strong caie , .4. 4 0, 

HalI-8ext(Uit, with TeleicopM, 4c., complete, Swing Ann and Magnifier,. . ' ' .. 
. dtrlded on Efilver to IB aeo., in strong case f M"'ff ' 

' •*M«rla «. 'WUmm " ■■XTAXra, »r tta Sut ^HMUIr mV* ' ' 

LeiDuu given in the Uit of the ScxtanC to Yachtimen and TVavilkn, .','"' ' 
3-Ciicle Flat-Faced Sextant (8 or S in.), bronied, divided on Silver to 10 «eo,V, ,", „ I 

' pSckcd in strong case, with Telescopes, Ac, complete s 4 

Triangular Pattern Edge Bar Saitant (8 or fi in.), brons«l„ with Tele«ooMfc, , 
Stand Betleetor, ftc., complete, divided on Silver CO 10 Bee., packed ^- '"'^ 



Dame plate VlOgtO 

, Tt'ichfr of ^'aeifaC!on, .Voriet i-'T^i 
. Nmdieal Aaukmi/, at a thoraughl;/ good, uh/U anifefficiuU' liutriimai/, -^,'''.^1 



Tha alare ii rteominentUd by Itr. ilartm, Tuxdur of ^'ariga^io^ 



Best Triangnlar Edge Bar Seitant (6 or 6 in.), improved Bridge to Handle, i'_if,vjtM 
Bound Slius or Swing Reflector filed on open arm, Noutral-linted Shades, V '^^^ 
gye Heat and eitra power Teleacojic, divided on SQver to 10 sec, Swijig . | 

EoiiEon Adjustments, capped, with all modem improvsments, in best 

lined case, with flush hiiudfe and name plate 9 

Or with Platina Arc and Gold Vernier 1010 

PUlu Seitaut, with Swing Selector, best Ne^tIal Tinted Sbaiut, ^ Beat I 

■nd Extra Pawtl TtUMOpe, «o., *6^ laVmt lined caM, wlA TUba Arc 
and G^diVkafar: ^ - .;. .., |S H I 

Tachthis,.£lade^.«ET»TdleTt».8eitant,U inch, very (nail, neat, «iid com- ■ ■'■. 

Cta Inatmineitt, triangular or Sk^toU pattern, divided on Silver to 
B«i.,.9i«i^j»imnpeiM«(tete,tnb«A««M; - 1 .,/.! .6 ai.Oj>a>*'a j a ; 

LBpiwvM Star Teleaaapei tor Seztania, from 8b. 6d. '' ' 



BlaekahsaArt(fl(na;<EariiooB,iiomplflteiBOMe ;.. ..;' ... ) 10 

ArtUgfUHonio|i,meraiinal,b«t oonabnotioi^ metal roof, ten^aDdboltkuifti 4 .:• 

SRXMsra AVD QuADBum, wttR iTOEk Eubm; n^ PWb^AjiWi, , ^^^ 
TmtttOHtTtUl,- ofthe ■beet niaK,' ijiyaidiii' SilYW.,-«ith Vint Adiramiitlo"' ' 

TeleBfopr^'nii^ Stand) and, OMeoHnplete ,- '■■■^..i :^.i''>>li:ll(ML ML'fi ^ 



0. WILSQHuCUTLNOttErft WILSON). 




OAPTAIH TOTUBXX'B R£V0LV1NQ PAIUI.I.EL BULE, tor m- 
MrteiDiog, »t the Mms moment, Tma kad Hftgoetlo ConnM at B««»iTiga 
. II > froin any pait al a Oaazt, 

^ MD*«itbMi^.Bal«wUbBMillMDitIi)«« 




OAPTAIS VXELCS IKPBOTXO PABALLSL HULE, with QraduBtod 



JliTKEMATICAL mSTRUHENTS. PARALLEL RULES, &t. 

nxmr Fwallel Bnlei, U In. S/S, Ifi In S/ IS tn S/«. 
MvUfln, ited ^oint^from 1/ and I/S eadt, or with needle points from 8/e each, . 

dvUat, wtoi Aninglegi'uid pen and pencil pomti, from l/G. 
Bet/ot H'tttrif**"' butrameDtZ, In Ban akin caaea, from 10/6 and IS/ upwanU 
BiunatM'B Fectemun or Compan Arironth Bale, tor lajiug off a compau oa anr 

part of the Chart, with printed InBtmctionB, 6/. 
ChmteT'i.MlM(tI«4-.4mMB ailin FislnMtMM |«t BoMa, «fi. Hen, IJ, Jca, Me, 
Oabbs ot UAranUTioiii IkstbdxkntB, With Soalea Complete, in Mahogany 

sod Bonwood OasM, from 10/6, ISf, It/, SGf, ftc, to 4B G/ and upwards. 
LAftOLAMn, I4 and SB aeci., In Wood Frame, 1/61 eadi ; or, in Bhm, !/6eaoh. 

MAftlNE BINOCULAR OR DOUBLE KlQHT QLA88E8. 

Ibde expreolj for Captains, OfBcen, and Yac t i fa a n , of tha best ipake, 

witb stmnK leather omm and atrapa. 
' anpiBlM JtailM Binomial, ol Daabh Nlsht Gluao^ lai^ Objeoi glaaa, 
«^,Kk,BSa,aml63a. 
- 3^ beat siads) of Biaatast power, TOi., ISi., Us., and lOEa. 



1 



'' lt>f AioM art nooMUKwlHi u ^ooc^ ilraig, tue/id ghatt fee gateral n 

di leather 
toIOCi,Ao: 



Specially eoottrooted fi» oae at Ete^ fnmi Sis. to GOa, 
HiBODBUi. K^SlKMiiJ^ iW'S^ln aoa'TaohtB, IromWh 
'; US' Best with Brmplewneter, Ac., ooni^ete, M to M. 

SatrHp'TMrida-oaHUnad AasNid Bwoneter wd TUmBometer, in baadiome frame, 

^ren ^| tw witb Ckefc, aaent, EOib ; atriMnb BSi- 1 Mparior, B4& 
AmnU Barok&eter, with Ognp Ms and TWmo nwter, in.caaea, oiefsl to TiaTelieia and 

' ''£M TnSKOHBTEB&Co^?bMca,aKt|«Wli'nn,S(8,W<.«6i in 



fe 



1 




